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PREFACE 
This thesis is an empirical inquiry into changes 
in the proportion of importables supplied by imports in 
the Australian economy over the past one hundred years. 
Broadly speaking, it attempts to provide insights into 
some questions concerning the relationship between 
economic development and foreign trade. Although during 
the last decade much literature has been published about 
the trade-development relationship, almost all of it, 
empirical and theoretical alike, concentrates on the 
problem at a highly aggregated level. Starting with the 
examination of the aggregate import-GNP ratio at a 
particular point in time and its historical movement in 
Australia, I have tried to extend the discussion by 
looking at the share of imports for broad commodity groups 
in corresponding domestic markets and then import shares 
in some selected individual commodity markets in Australia. 
The thesis was written under the supervision of 
three people. Dr Conrad Blyth was my supervisor from 
August 1967 to September 1968 when he left for London to 
take up the position of Deputy Director of the National 
Institute of Economic and Social Research. Professor 
H.W. Arndt assumed responsibilities as my supervisor 
until July 1969, when Dr Peter J. Lloyd took over the 
work. A substantial part of Chapter II in the thesis was 
completed under the supervision of Dr Blyth who guided my 
statistical approach to the subject. Professor Arndt 
encouraged me to pay attention to the qualitative aspects, 
particularly in my investigation of individual industries. 
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Chap e r I 
INTRODUCT ION 
During the last wo decades or s o, the relationship 
between foreign trade and economic development has received 
considerable at tention in he c ontext of the development 
policy in the primary-produ cin g countries, on the one hand, 
and in the context of the lIdollar shortage", on the other. 
Facing an unfavourable long-term trend of the terms of 
trade of primary produ c t s, relat ively wide fluctuations in 
the value of primary product exports, and a rise of 
agricultural protectionism in industrial countries, the 
primary-producing countr i es have attempted to divert their 
production patterns away from traditional lines and to 
substitute dome stic product i on of industrial products for 
imports ~ On the other hand, industrial countries have 
paid attention to the trade-development relationship not 
only because of their trade wi h primary-producing countries 
but also because of p oss ible effects of technological progress 
in some industrial c ountries (par icularly the United States 
of America) on the other indus'r i al countrie s (particularly 
European countri e s ). 
A great number of questions are involved in the 
above issue s and t h ey are ess ntially dynamic questions. 
Among them are the following. How does the size of the 
foreign trade sect or rela ive 0 other sectors change as 
a country develop s? How and why is or is it not possible 
for dome stic production 0 expand against competitive 
imports? How effective are various means of protection 
given to import-competing induS ries? This thesis 
attempts to provi de insights into, the answers to, these 
2 
questions by studying empirically changes in the proportion 
of importables met by imports, that is, the ratio of 
commodity imports to gross national product at the aggregate 
level, and import shares for some selected commodity 
markets, in the Australian economy over the past one hundred 
years. 
Changes in the import-GNP ratio indicate the 
degree of a country's dependence on imports, or its 
involvement in world trade o "Dependence" does not signify 
here the "importance of imports ll to a country. A reduction 
of the import -GNP ratio is not always associated with the 
declining "importance B of foreign trade. For example, 
suppose a situation where imports of all goods other than 
"key products " decline, Itkey products!! being those which 
are required in small amounts only but are essential and 
non-substitutable as components in t he production process 
of important industries and are not produ cible at home. 
The import-GNP ratio might decline but this reduction 
hardly means that imports become less important to a 
country, because without these particular imports the 
economy cannot c ontinue functioning normally with a 
1 
sufficient level of employment . 
1 
From this viewpoint Jacob Viner once criticised the 
argument about the de clining Ylimportance" of foreign 
trade. See Jacob Viner, " The Prospect for Foreign Trade 
in the Post - War World" , in American Economic Association, 
Readin s in the Theor of International Trade, (London: 
George Allen and Unwin Ltd., 19 0 , p. 2 Viner's 
paper first appeared in Transactions of the Manchester 
Statistical Society , Annual Meeting , June 19 , 1949 . 
3 
Furtherm r ~ 9 i mu s t be o int e d out that there are 
many difficu ties in re ga r ding the import-GNP ratio as an 
indicat or of import-subs it u i on or import-replacement, 
defined as the pr duction at h ome of goods f ormerly imported 
I from abroad. Althc ugh i is fre que ntly argued that import-
substitut i on takes plac e when ever the import-GNP ratio 
declines, the ratio may de cline withou t involving any 
substitution of domestic p roduc i n for imports. For 
instance, if the demand p atterns shift away from importables, 
the import-GNP ratio will dec ine but t h ere is no increase in 
the local supply of import able s replacing imports. On the 
other hand, it is als o qu i te p o ssible f or import-substitution 
to occur without a change in the import-GNP ratio. Suppose 
that local supplies of imp ortables incre ase relative to 
imports. An incre as e d incom generated by the e xpansion 
of local import- c ompeting industri e s may b spent partly 
or largely on imports of c omm i t i e s which are not produced 
at home. Or the exp ansion f thes , industries itself may 
require more raw materia l and/ r capital equipment which 
are avai l able nly fr om foreign s~urc~s. Unde r these 
conditions, the impol't - su s titu ,i on may po ssibly be 
associat e d wi h an l:l.llchange d import -GNP ratio. 
The import -GNP r a t i o, r he relative size of the 
foreign trade ( or imporu) sector in an ec onomy, is 
de ermined by vari ous fac ors which dire ctly or indirectly 
affect the gaps in -r;he compara t ive advantage s of different 
countri e s in the producti on of differen things. Some 
factors may be generated from foreign countries and other 
factors may rigina t wi thin h h ome C O Ull rye Some factors 
I 
This is a mo s t popu a r u sagp f import -GNP ratio. For 
example 9 in h e cas e of Austral ia 9 s e Commonwealth of 
Australia, Re c he Commi - e of Economic En uir , 
(Vernon Reper , Canb ~rra, 19 ~ , 2 v ol s., pp.1021-1023. 
Apparent l y the Vern n R po~t uss s this r atio with caution. 
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may affect s up ly c ondi l ons dir c y while the other 
fact ors influenc e h e demand patt e rns . These factors 
determine the siz e of t h > impor -GNP ratio in a given 
country at the p o in of , ime and i ts change over time. 
The " size li o f a c o n -ry has fre quen ly be e n 
regarded as an impor ~an de erminant of the import -GNP 
ratio at a par icular poin in time . That is to say, 
the larger the c ountry the owe r t h e import-GNP ratio, 
because a cou n ry which is lar g , in some sense, can easily 
sustain a wide r ange of p roduction of various products wi thout 
the need f or foreign marke ts. In Chapter II t his hypothesis 
will be examined in s ome detail and will be tested by 
running regressi ons c on t aining as explanatory variables 
population, geographic are a, and/or gro ss national product. 
In addition, the influence of pe r capita inc ome , given the 
"size ll of a c oun ry, on the imp rt-GNP ratio will be 
explained. Au stra l i a ' s p o si i on can be spe cifi ed in 
relation to oth e r c oun r i es . 
I f size fac t rs a :r'e impor ant in de ermining t h e 
import-GNP rati o a t a par icu ar momen , do e s the import-
GNP ratio decreas over ime as a c ountry bec omes larger 
in , say, population an lor gross na i ona l produ ct? I is 
difficult to give an a p ' i 0ri answer 0 his quest ion. 
Once time is intro duce d ill' 0 h e pic ure , factors 
de ermining h e impor -GNP ra i o bec ome more complex. 
As early as 1821, Rober Tcr'rens hypoth e sis d t ha t "as 
several nations of the world advanc e in we alth and 
popu lation, t he c omme rcia l i n ' ercourse be .ween t hem must 
gradually be c ome less imp or' an t and be neficial ll ,1 because 
1 
Rob e rt 
1821), 
the law of diminishing re urns would c ome into operation 
sooner or later i n the production of agricultural products 
in agrarian count r i e s. More t han a hundred years after 
Torrens, some economists held a similar view to Torrens u , 
observing the downward trend in the world trade~product ion 
ratio from the 1890 us to the 1930~s.1 However, economic 
development (or the changing o f an e conomy over time) is 
not only associated with increases in population and wealth 
but also involve s dynamic changes in the economic environ-
ment brought about ultima ely by the application of new 
technologies in the production of new products as well as 
existing products. Demand patterns will change over time 
and thereby bring new frontiers into international 
2 
exchange. Even assuming that changes in an economic 
environment are such as to s t imulate demand for non-
tradable services more than hat for internationally 
traded goods, 3 there is no n e cessary reduction in the 
1 
2 
3 
Among them J.Mo Keynes , It National Self-Sufficiency" , 
The Statesman and Nation (July 8th and 15th), in 
particular p o37, and D.H. Rob ert son, "The Future of 
Internati onal Trade", in American Economic Association, 
opocit. Robertson is pap e r was fi r s t delivered to the 
Liverpool Economic-Sta istica1 Society on Octobe r 1 3 , 
1937, and printed in Economic Journal, voloXLVIII, 
(March 193t3). 
M.V. Posner has demonstrated h ow an innovation in one 
country could cre at e a compar a t ive advantage and open 
a new fronti er of interna i ona1 ra de and how this kind 
of trade - the lttechno ogical gap tl trade - would 
gradually be e liminated by t h e recogniti on and imitation 
of the innovation elsewhere . The time actually taken for 
an imitation would depend both on t he learning period, and 
on the degree of competition in the indu stry. See 
M.V. Posner, "International Trade and Technical Change ll , 
Oxford Economic Papers, vo1.1 3, (Oct ober 1967). 
J.M. Keynes c laimed t hat an incre asing share in gross 
national product of h ouses, personal services and local 
amenities provided an explanat i on of t he downward trend 
in the world trade-produc i on r atio o See J.M. Keynes, 
op. cit ., Po 37 . 
6 
import-GNP ratio since the service sector (particularly 
for sophisticated services) is likely to use imported goods 
as inputs in production. 
Moreover, economic d velopment takes time. This 
imp l ies there are various other "artificial" (or Itstochastic rt ) 
factors which affect the import-GNP ratio in relation to 
ec onomi c deve lopment • In the pas , two world wars and 
Great Depression which was associated with import 
restrictions, are examples of these lIartificial factors". 
These factors may be more important in determining actual 
changes over time in import =GNP ratio. Indeed, some people 
have claimed that the downward trend in the world trade-
production ratio since the 1870 3 s was brought about by the 
risi ng trend in obstacle s to foreign trade such as tariffs, 
quotas and exchange controls. l Once these tlartificial" 
factors as well as "natural" factors such as a technical 
progress, and population growth, are taken into account, 
i t seems that "the most sensible attitude is probably 
one of agnosticism: we do not know .•• whether or not it 
Teconomic growthl will reduce the [average] propensity to 
2 import and in thi s sense involve import replacement!~ 
or that "one would gi ve no g e neral rule on the ratio of 
trade to income, because thi s r'a tio did r i se and fall 
from time to time and t here was no general presumption 
one way or the oth er".3 In this inconclu sive situation, 
1 
2 
3 
For example, Folke Hilgerdt, Indu strialization and Foreign 
Trade, (Geneva: League of Na t ions, 1945), polS, and 
Jacob Viner, opo cito , po522 o 
H.W. Arndt, "Import Replac ement", (mimeo.), 9th July 1958 . 
H. G. Johnson in "The Discussion of Professor 
Paper", in Roy Harro d and DoC o Hague ( e ds.), 
Trade Theory in a Developing World, (London: 
& Co. Ltd o, 1964), po431o 
Johnson~s 
International 
MacMillan 
7 
it is certainly worth ascer aining how the ratio of 
imports to domestic produ c tion has moved, and trying to 
explain the ratio over the past one hundred years in 
Australia. Chapter III will deal with t h e import-GNP ratio 
in Australia for the period from 1870 to 1967/68. 
Although most literature on the subject of the trade-
development relationship te nds to concentrate on the problem 
at the aggregate level, that is the import-GNP ratio, we 
shall proceed further in Chapter IV to analyse the changes 
in the import shares in sectoral markets and the commodity 
import composition in Australia over t he period from 1870 
to 1967/68. The analysis of changes in sectoral import 
shares and import composi t ion is of great importance 
particularly from the vi e wpoint of present day under-
developed (or primary-produc ing ) countries. In the 
primary-producing c ountr i e s industrial development 
naturally starts with the domestic production of industrial 
products formerly import e d. However, there are different 
types of industrial products as already indicated in the 
course of discussi on ab ove: some products are for final 
use (consumpt ion or capital investment) and others are 
for intermedi.ate use. In addition, they are also different 
from each other in respect of production method, requiring 
different relative amounts of capital and differe nt levels 
of labour skills o If industrial development takes place 
in a primary-producing country, which t ype of products 
will be produced firs t , (fi.nal) consume r goods, (final ) 
capital goods, or intermediate g oods? Or are they produced 
at the same t ime? How do their relative proportions to 
total imports change over time? These are the problems 
to be examine d in Chapte r IV. 
8 
Studies of sectoral import shares are still at the 
aggregate level, and thereby ignore or overlook some 
important factors which specifically affect the changes 
in the individual components of the aggregate import-GNP 
ratio and the sectoral import shares. Some of these 
factors could have a perceptible effect on the aggregate 
ratios. In order to discover the specific factors 
determining im.port shares in individual commodity markets,l 
the match , chemic al fertilizer and sewing machine industries 
in Australia will be examined respectively in Chapter VI, 
Chapter VII and Chapter VIII. The reasons for selecting 
these three industries and possible determinants of the 
import share for a particular commodity will be given in 
Chapter V. It is hoped that these special case studies will 
offer some specific insights into such questions: How and 
why is or is it not possible for the local industry to 
expand against competitive imports? How effective are 
various means of protection (if any) given to the industry? 
The approach adapted in the following chapters is 
to attempt to quantify results whe ne ver possible and whenever 
the relevant data are available. Howeve r , this does not 
mean that no interest is taken in the qualitative results 
of factors. Admittedly, it is very common in empirical 
studies of this kind to ignore factors which are not 
measurable and to give results only de rived from regression 
analysis or the interpretati on of observed statistics. But 
in the following chapters we shall try as much as possible 
to pay attention to qualitative factors as well as 
quantitative factors. For example , in studying the 
I 
The change in this ratio is use d in t he Ve rnon Report as 
an indicator of import - re p l ac e ment by individual industries . 
Vernon Report, pp ~ I 024- 103 0. 
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individual industries, we shall try to specify why the 
price of the domestic product moves in the particular 
direction observed. 
Finally, from the viewpoint of its trade patterns, 
"the Australian stage of development is just one step ahead 
of many less developed countries which are embarking on 
industrialization ll • l Thus, it is also hoped to throw some 
additional light on the "process of import replacement" 
in which many less developed countries are interested. 
However, it should be kept in mind that this thesis is about 
Australia: a country rich in per capita income; a country 
small in population, under four million at the turn of the 
century and about twelve million at present, but large in 
geographic area, about 770 million hectares; a country 
depending upon the primary sector for its foreign exchange 
earnings, of which nearly all came from exports of primary 
products at the turn of the century and about 80 per cent 
still does at the present time, but depending upon the 
non-primary sector for its employment, 7 at the turn of 
the century, and 9 at the present time, out of ten 
Australians working in the non-primary sector. More 
importantly, Australia is a count ry young in economic 
history, like presently less de veloped countries, but 
as old in commercial-economic institutions as advanced 
industrial countries in Eu rope. 
1 
W.Mo Corden, Australian Economic Policy Discussion -
A Survey, (Melbourne: Melbourne University Press, 1968 ), 
p o23. 
Chapter II 
THE IMPORT-GNP RATIO AND THE 
SIZE OF A COUNTRY 
I Introduction 
What determines the ratio of imports to gross 
10 
national product or the level of "import dependence" in a 
given country at a particular moment? The first purpose 
of this chapter is to test the hypothesis that the import-
GNP ratio is a decreasing function of the size of a country. 
The second purpose is to investigate the effect of per capita 
income on the import-GNP ratio by dividing all observations 
into two income groups~ The third purpose is to consider 
Australia's import-GNP ratio. More specifically, we shall 
examine whether Australia 3 s import-GNP ratio fits the normal 
relationship between the import-GNP ratio and the size of a 
country 0 
II Background of the Problem 
The hypothesis to be tested here is that "the 
larger the country, the lower its import-GNP ratio". The 
hypothesis is based on various assumptions and involve s 
difficulties in measuring the size of a country 0 First of 
all, putting aside the problem of defining the size of a 
country for a moment, suppose there are two countries with 
an identical "size ll but different levels of tariffs or 
quantitative restrictions on imports . Under these 
circumstances, it is likely for the country with higher 
tariffs to have a lower import-GNP ratio than the other 
country 0 Even when differences in the levels of tariffs 
are assumed away, one country may have a higher import-GNP 
11 
ratio than the other country. This might occur if one 
country is located closer to the centre of the world trade 
than the other, or if one country's exports and imports 
are commodities requiring lower transport costs than the 
other country ' so 
Because of possible differences in the degree of 
resistance to international trade flows such as tariffs, 
transport costs e t c o , the import - GNP ratio may be different 
between countries of identical "size" . l However, this does 
not imply that a country with higher tariffs may always 
have a lower import - GNP ratio than a country with lower 
tariffso It may be possible that the former trades at 
lower transport costs than the latter, so that the import-
GNP ratio may turn out to be higher in the former than in 
the latter. Once all resistance factors are taken into 
account it becomes very difficult to assess, not only 
qualitatively but also quantitatively, their overall affect 
on the difference of import - GNP ratios between countries 
with an identical "size" . What we can do in this situation 
is, therefore, to assume that the overall influence of 
resistance factors is e qual for all countries with the 
same "size" o This is one of the assumptions on which the 
hypothesis, "the larger the c ountry, the lower the import -
GNP ratio", is based o 
The size of a country is not an unambiguous 
2 
conceptu It can be de fined in terms of a geographic area, 
1 
2 
Resistance factors have been e mphasised by Hans Linnemann, 
An Econometri c Stud of International Trade Flows, 
Amsterdam: North- Holland Publ ishing Coo, 19 
For difficul ti e s in defining the si ze of a cOlmtry, 
see EoAoGo Robinson ( edo ), The Economic Consequences of 
the Size of Nations, (London: Ma c Millan and Coo Ltd., 
1960), particul arly pP o335 -338 . 
12 
1 population and/or gross national product. The economic 
reasoning upon which the hypothesis is based may differ 
depending upon which criterion is adopted for measuring 
the size of a country. For this reason, let us consider 
separately how each of these criteria of the size of a 
country affects the import - GNP ratio. 
First, if natural resources are randomly distributed 
in space, a country with a large area may have less skewed 
natural resources than one with a limited territory. This 
proposition may be attacked immediately on the ground that 
natural resources such as the climate are not skewed . But, 
"there are many countries where the climate is not at all 
uniform. Partly this is a matter of size o" 2 The assumption 
of the random distribution of natural resources over the 
earth's surface seems as plausible as, if not more plausible than, 
the assumption of their skewed distribution. 
Thus, let us assume the random distribution of 
natural resources in space. It follows from this assumption 
that a country large in geographic area, with less skewed 
natural resources, is likely to have a relatively 
diversified economic structure. Conversely, a country small 
in geographic area tends to have a relatively concentrated 
economic structure . In addition, in a country with a small 
area transport costs to and from i t s boundaries are lower 
than those for large countries. 3 This is another reason 
1 
2 
3 
Various criteria for measuring the size of a country have 
been discussed in PoJ. Lloyd, International Trade Problems 
of Small Nations, (Durham: Duke University Press, 1968), 
Chapter I. 
John R. Hicks, International Trade: The Long View 
(Cairo : Central Bank of Egypt, 1963), po 20. 
This point has been made by Alfred Marshall, in Industry 
and Trade (London: 1919), quoted in P.J. Lloyd, opo cit., 
p.6. Note that the comparison of transport costs is here 
made between countries with different sizes but not 
identical size as made earlier. 
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why a small country may trade more with the outside world 
than a large one. Other things, particularly capacity to 
utilize the natural resources, being equal we may expect 
the proportion of imports to gross national pro duct to be 
greater in countries which are small in terms of area than 
in countries large in area e 
Second, if per capita incomes are equal, a large 
country in terms of population is likely to have a large 
internal market which plays an important role in achieving 
an optimum size in industries o tiThe larger the country, 
the more opportunities it will have to achieve an optimum 
si ze domestically, without need for foreign trade, in 
industries which are based not on natural resources but 
on capital investment and labour skills o But here size is 
a function of population, rather than geographic area."l 
However, per capita incomes vary considerably from country 
to countrye 
Thus, finally, the size of a country as a market 
for goods can be represented more closely by gross national 
product, which measure s aggregate market size in terms of 
effective demand for all goods and s ervices, rather than 
population. A country wi h a small gross national produc t 
could sustain the minimum scale of a plant for some 
industries only with production on the basis of sales 
to foreign markets. 
It follows from the above ha the hypothesis, 
Bthelargerthe country, the lower its import~GNP ratioW 
can be reached by us ing any of these three criteria of sizeo 
1 
Charles p. Kindleberg e r, Fore ign Trade and the National 
Economy, (New Haven: Yale University Press, 1962), 
po33. 
Geogr aphic area affe cts the import-GNP ratio through 
natural resource endowme n s ( or ran s port c osts), and GNP 
and/or popula t i on affect t h e impor =GNP rat i o through internal 
marke t size o In othe r words , the argument ba sed on geographic 
area emphasises t he re source c ontent of production and 
international trade in resource-intensive industri e s; t h e 
argument based on GNP (or populat ion ) emphasises the role 
of the economies of scale in capital intensive manu fac turing 
indu s tri e s. This a lre ady sugges ts that we may obtain a better 
estimate of the import - GNP ratio by u sing geographic area 
and GNP (or p opulat i on ) to gethe r than by using any single 
size factor, as explanatory variables. l 
III The Import-GNP Ratio and the Size of a 
Country 
Since the hypothesis has been te sted previously, 
it may be advisabl e to be gin by surveying some of t he 
results o 
(1) Karl W. Deut sch , Chester I. Bliss and 
Alexander Eckstein2 derived t h e following equation using 
cross-section data f rom 73 countries for a single year, 
1955 : 3 
log ( T/ GNP ) = a + 0 0 20681 log N - 0.1334(log N) 2 
(0 0 1673) (0 0 0401) 
where T is t h e sum of imports and exports, GNP gr o ss 
national produ c t, ~ some constan , and N p opulation . From 
1 
2 
3 
Thos e who are intere s ted in an opportuni ty-c o s t theory 
approach to what has been said in this section, see 
Edward E. Leamer and Robert M. Stern , Quantitative 
Interna i ona l Ec onomics, (Boston: Allyn and Bac on Inc., 
1970) , Chapter 6. 
Karl W. Deutsch, Che s t e r Blis s, and Ale xander Eckstein, 
"Population!) Sove rei gn y, and the Share of For eign Trade ", 
Ec on omic De velopment and Cultu ral Change , vol.X {Ju ly 1 962 ). 
KoW. Deu sch and others, ibid o , p. 360. 
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this equation, t hey c onc lude d: " ••• the roreign trade rat i o 
tends t o decline only modera tely - on the average perhaps 
rrom about 50 to 35 per cent ~ as country si ze s increas e 
rrom about 1 million popul a t i on to ab out 10 million , either 
by populat ion growt h or by the (sic.) poli t ical merger s or 
economic unions between s e ve r al small countries."l I is 
also clear rrom the ir estimat ion that " This decline is 
acceleratedo •• a t population sizes ab ove 10 million.,, 2 
( 2) Simon Ku znet s 3 observed that, when 62 
countries ror 1 958 are grouped by gross national produc t 
or by p opulation, the rore ign trade ratio - as der ined by 
Deutsch and o t he rs - is ne ga t ively c orrelat e d with 
popul ation size or GNP. In his own words, " .•• the 
association between the r ore ign trade proportion and 
eithe r gross national produ ct or po pulat ion is systematic: 
the proportion rise s as GNP and popul a t ion decline " . 4 
(3) Charle s P. Kindleberger shows that the 
larger countries in both population and land mass have 
small ratios or rore ign t rade - the average or imports 
plus exports - to na t i ona l pro du c t . 5 
I 
2 
3 
4 
5 
K.W. Deutsch and others, ibid., p. 360 . 
K.Wo Deut sch and others, ibid e , po 360. 
Simon Ku zne s, " Qu ant i ative Aspe cts or t he Economic Grow h 
or Nations: IX o Level and Struc u re or Forei gn Trade : 
Comparison ror Re c e n t Years", Economic Development and 
Cultural Change, vol . XIII (October 1964). 
Simon Kuznets, ibid., p.ll. 
C.P. Kindleberger, op.cit., pp. 33-35 . 
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(4) M.D. Steuer has f ound that the cross-
section variation in t he import -GNP ratio, by compar ing 
countries, can largely be explaine d by population (N ) 
and geographic area (A). He derive d an expre ssion of 
the form: 
M/Y = a/(bJAN), 
where a and b are parameters, M imports and Y national 
income. His formu lation implies that the larger a country 
in terms of population or geographic area is, the lower its 
import-GNP ratioo l 
(5) Introducing other variables as well, 
Peter J. Lloyd2 has estimated the following equation 
based on cross-section data for the years 1963 or 1 964 : 3 
Yl = 0.295147 ~ 0 0 000008 Xl + 0.000251 X2 + 0.000042 X3 
(0.133180) (0.000003) ( 0.000095 ) ( 0 . 003806) 
+ 0.000185 X
4 (0 0 000193) 
R2 = 0 . 2666, 
- 0 . 000035 X5 + 0 . 01 0431 X6 
( 0 . 000022) (0.007085) 
where Y1 is the rat i o of t he sum of export s and imports 
of goods and s ervi ces to gross domestic product, Xl gross 
domesti c pro duc, X2 gro ss domest ic product per capi a, 
X3 t he degree of industriali za tion measure d in the percentage 
1 
2 
3 
M.D. Steuer , " Import s as a Function of Populat i on and 
Area", (unpublishe d), quoted in J.N. Bhagwati, "Some 
Recent Trends in the Pure Theory of International Trade", 
in Roy Harrod and DoC. Hague ( e ~) , In erna t ional Trade 
Theory in a Developing World, (London: Macmi llan and 
Co. Ltd., 1963 ), p. 14 . 
P.J. Lloyd, £E. cit., pp. 22-30o 
P.J. Lloyd, ibid. , po 24 . 
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of gross dome s ic prod ct produced in he "Tot a l Indus ry" 
sector (Mining, Q arrying, and Manu f acturing and Elec r ici ty, 
Gas and Water), X
4 
p opulati on, X5 are a and X6 fixed capital 
formati on as a percent age of gro ss domes ic p roduc t. Of 
six variable s in the ab ove e qu a t ion only two, gross domestic 
product (Xl) and g oss domestic produc t per capita (X2 ), 
are significant a t the 5 per cent le vel . Although gross 
domestic pr oduct is n e gatively associated with trade ratios 
as exp e cted, he c oncluded that "size of country measured 
by gross domestic pro duct (and the same conclusion applies 
for the popula i on or area criteria of size) has little 
effect per s e on a count r y's trade ra t io ••• ".l 
Although the above brief survey as a whole already 
suggests that the size of a country in some sense is an 
important det erminant of trade rati o s, it is worthwhile test-
ing the r e lationship more explici t ly and g e ne rally. Let 
us now turn to our own e s ima e s. Le ast square regressions 
will be employed to e s t ima e t h e ffect of the size -of a 
country on its import -GNP ratio. Cross -se ction data from 
63 countri es for the av rage of h e per iod 1 960 - 64 will 
2 be used o 
As Karl W. De u sch's and others' and M.D. steuer ' s 
results sugge st explicitly, a nd Peter J. Lloyd's estimate 
also indicates implicitly , the relationship be tween the 
size of a country and the import-GNP ra t io can be specified 
in a line ar logarithmic f orm. This functional rela tionship 
also emerges fr om the scatter diagram in which each country!s 
import~GNP ratio is p lotte d against population, geographic 
1 
P.J. Lloyd, ibid., p. 28 . 
2 
Fo r de ai l s o f dat a, s e e Tablo A2 . 1 . 
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area or GNP. Thus, he relat i on s are spec ifie d in a 
linear l ogari hmic f orm. In symbols, 
log mi = a + b log Xi + u , 
where a and Q a re c onstant parame ers which can be 
e stimate d fr om t he data, m. the import -GNP ratio in the 
l 
i - th country, X. the i ndependent variable for the i- t h 
l 
country (in our c ase , t h e i - t h c untryV s population, 
geographic a re a or GNP) and u the stochastic disturbanc e . 
Logari t hms are taken to ba se~ . The coeffici ent, Q, is 
the elasticity of import -GNP ratio wi t h respect to Xi and 
accor ding t o the hypoth e sis t his elast icity has a nega t ive 
sign . 
The r e sult s of regressions of t he import-GNP 
ratio on the si ze of a country in terms of p opulation (N), 
geographic are a (A) or GNP (Y) a re shown as Eq.l to Eq.3 
in Table 2 .1 below. Here R, t h e coefficient of dete rmin-
ation , shows wha t prop or ion of h e variance in values of 
de pendent variab l e (in our case, the import-GNP rat io) can 
be expla i ne d by the c onc omitant var ia t i on in value s o f the 
independent v a r iables (in our cas t h size of a country). 
So, the st an ard err or of the e s imate, indicates how 
nearly the estimated values agree wi th t he values actually 
observed f or he variables being estima te d . The figure 
shown in brackets under e ach re gre ssi on coefficient is i t s 
standar d err r which indicates h e de gree t o which the 
estimate of regression coefficie n is reliable. 
In t he fi r s r g res si on the size of a country 
is defined in terms of geograph ic area. The re gres si on 
coefficient is significant at the 1 per c e nt l e vel and 
has a n e gative sign as e xpe c ed . Th:J. s the impor -GNP ratio 
Eq. No. 
1 
2 
3 
4 
5 
Table 2 .1: Results of Regressions for All Countries 
Regression Coefficients of 
Constants R2 
---
log A log N log Y 
306241 ·· 0 . 2201 0 . 5594 
( 0 . 0250) 
-~ 05935 - 0 . 3015 0 .6004 
( 0 . 0315) 
405089 - 0 0 1 933 0 . 3519 
( 0 . 0336) 
3 . 7356 - 0 .1207 - 0.1926 0 .6902 
( 0 0 0289) ( 0 . 0383) 
4.2251 - 0 .1773 - 0 0 0899 0 .6144-
( 0 . 0278 ) (0. 0307) 
Note : Every coefficient is significant at the 1 per cent level. 
Se 
0 . 3686 
0 . 3510 
0 0 4470 
0 . 3117 
0 0 3477 
I-' 
--.0 
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declines as geographic area increases o For example, if 
country l's area is 10 per cent greater than country 2's, 
the import-GNP ratio in country 1 would be about 2 per cent 
less than that of country 20 
In the second regression, population is taken as 
a measure of the size of a country. Here again the regression 
coefficient is significantly different from zero at the 
5 per cent level " Since the regression coefficient is 
negative , the import-GNP ratio decreases as population 
increases o For example, if country 1 has a population which 
is 10 per cent higher than that in country 2, then the 
import-GNP ratio in country 1 would be about 3 per cent 
lower than that in country 2 0 
The effect on the import-GNP ratio of the size of 
a country in terms of GNP has been estimated in Eq o3c In 
this case the coefficient of determination is 0.3519, which 
is the lowest among the three equations, but the regression 
coefficient is significant at the 1 per cent levelo Thus 
we can say that a 10 per cent increase in GNP would lead 
to about a 2 per cent decrease in the import-GNP ratio c 
Using any of the three definitions of the size 
of a country, we reached the same conclusion that the 
import - GNP ratio declines as the size of a country becomes 
largero There is, however, the case where a country with 
a relatively large area has a relatively smaller population 
and, assuming income per capita to be the same, also a 
relatively small GNP" As already explained moreover, 
the economic reasoning based on geographic area is different 
from that based on GNP or p opulation. Therefore, it is 
important to estimate the relati onship between the import-
GNP ratio and the combined size f a country as MoDo Steuer 
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has done. Gi ven t he three criteria of size, h e re are 
four possible combinat i ons of size fact ors: (1) geographic 
area and populat i on, ( 2 ) geographic area and GNP, ( 3) 
popu lation and GNP, and (4) g eographi c area, pop la i on and 
GNP. But t h e last two combinations are a pr iori excluded 
from the following analysis on the ground t hat population 
and GNP affe ct the import-GNP ratio through the economies 
of scale. 
Take the combination of population and area to 
me asure the size of a country 0 The effect of this comb ined 
size of a count ry on the import-GNP ratio is e stimated as 
Eq.4 in Table 2 .1. The coefficie nt of determination is 
higher than any of those in Eq.l to Eq.3, taking t he value 
of 0.6902. Bo t h re gression coefficients are ne gative and 
significantly differen t from zero at the 1 pe r cent level. 
Thus, t he import-GNP ratio decre as e s as the size of a 
country in t e rms of population and area increases. l 
The effect on the import-GNP ratio of the size 
of a count ry in terms of b oth area and GNP is estimated 
as Eq. 5 in Table 2 01. Both regression coefficients are 
negat ive and significant at he 1 per cent level. Thus, 
in general the import -GNP ratio decreases as the size of 
1 
However, it shoul d be noted that popu lati on and geographic 
area are likely 0 be positively corre lated . In fac t, 
the rela tion be ween both fac tor s is est imate d in the 
following f orm: 
log N = 0 . 5784 + 0.5162 log A 
(0. 0707) 
Se = 1.0427, R2 = 0.46600 
Becau se of his relat i on, the coefficients of A and N 
are ab out half of thos e in Eq.l and Eq. 2 . 
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a coun~rY1 defined as the combina ion of area and GNP, 
. 1 lncreases . 
It is import ant to note that Eq.4 or Eq.S gives 
be ter estimates than any of Eq.l, Eq.2 and Eq.3. This 
is not surprising because, as explained e arlier, ge ographic 
area affects the import-GNP ratio through resource 
endowments while GNP and population affe ct the import-GNP 
ratio through internal market size. Since GNP represents 
the size of the dome stic market better than population, 
and geographic area and population are closely correlated, 
Eq.S is a more meaningful estimate than Eq.4o 
IV Effect of Per Capita Income 
In the last s e ction we examined the import-GNP 
rati o as a function of the size of a country . However we 
ignored per capita incomes as a p o ssible determinant of 
the import -GNP rati o . GNP per head, or income per capita, 
may be r e garded as an indicat or of the stage of economic 
development s o t ha t the introdu ction of this fac tor int o 
the analysis means studying the influence of he stage 
of economi c developmen on the impor -GNP ratioo 
1 
The level of GNP may be expect e d 
correlat e d with geographic area. 
estimated as foll ows: 
o be positively 
This relation is 
log Y = 6.6920 + 0.4747 log A~ 
(0.1308) 
Se = 1.8235 $ R2 = 0.27 34. 
Although t he coeffici nt of A is significan ly 
different from ze r o , the correlat i on is not as s t l 'ong 
as that be we en area and populat ion. 
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What is a p os sible e ffec t of per capi ta income 
on the import -GNP ra t i o? It is reasonable to assume that 
the demand pattern is more diversifie d in a small (in 
some sense) deve lope d (o r high per capita) coun r y t han 
in a small developing country. Thus, if the de gree of 
specializat i on is t h e same in both countri s, t he import -GNP 
ratio will tend to be highe r in a small deve loped country 
than in a small developing cou ntry. Even when we take 
into account the difference of the degre e of specializati on 
betwe e n both countr ies, a small developed country is l ikely 
to be more spe cialize d in production f or exports than a 
small developing country so that t h e former may have a 
higher import -GNP rati o than the latter. On the other 
hand, what about a large country? From the vie wpoint of 
demand, the prop ensity to c onsume importables may be higher 
in a large developed cou ntry than in a large developing 
country. However, on the s u pply side, the ratio to GNP 
of the import ables pro duced d omes t ically may be highe r in 
a large de ve lop ed c ountry than in a large developing 
countryo These two factors together mayor may no work 
out in such a way as to make the f ormer 's import-GNP ratio 
higher than the latter's. 
There are t wo simple ways to examine whether or 
not per capita income affects the import -GNP ratio in th 
direction as described above. The fi r s t is to introduce 
per capita income as on e explanatory var iable. This method 
assumes all observations (in t he pre s e nt case , 63 c ountries) 
as a single p opula ion in which import -GNP ratios vary 
continuously wi th per capi ta income s and oth er variable s. 
The second meth od is to divide all observat ions into s ome 
groups by the i r level of per cap i t a income, then to estimate 
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equ a ions by using other explanat ory variables for each 
group. This me hod is based on the assumption that 
observations d o not belong to a single popula ion but to 
distinctive populations in which import -GNP ra i o s are 
different functi ons of other variables. 
The second approach is employed here, because it 
is reasonable to assume that coun ries above a certain 
level of per capi a income may have different features in 
labour skills, education system, transport facilities and 
other economic aspects from those under a certain level 
of per capita inc ome. Apparently, the dividing line for 
pe r capita income levels is not unambiguous and there is 
no a prior i reason for making a definite and universal 
d i viding line . Despite this difficulty and the ambigui t y 
involved, the 63 countries are divided into two groups, 
Group A and Grou p B: Group A consists of 26 countries 
whose p er capita incomes a re above $us 500, including 
Japan and Uruquay with the lowest per capita incomes; 
Group B c onsists of 37 countries whos e per capita incomes 
are under $us 500, inclu ding Greece and Jamaica with the 
highest per capita incomes. 
The results of the regressions a re shown as Eq.la 
to Eqo 5 a fo r Gr oup A and as Eqelb to Eq.5b fo r Group B in 
Table 2 . 2 . What has bee n said in the previous s e ction 
hol ds g ood for each group; the import - GNP ratio declines 
as the si z e of a c oun ry in some sense becomes larger. 
Te s ting equality between coefficients f or Group A and 
Group B it is f ound that all c oefficients in e ach pair 
of e quati ons, xc e p t Eq . 3a and 3b and Eq.5a and Eqo5b, a e 
not different a t the 5 pe r cent level . More specifically, 
f or example, h e c oeffici e n t s of ge ographic area in 
Eq.la and Eq.lb are statistically equal to each other and 
thus to the c orresp onding c oefficient in Eq . l in Table 2 . 1 . 
The results of equality tests suggest therefore tha the 
effect of per capita income on the import-GNP ra io should 
be analysed by using wo pairs of equations only: Eq.3a 
and Eq ~3b on one hand, and Eq o5a and Eqo5b on the other 
hand . Since the pair of Eq .5a and Eq.5b are in a more 
general fo r m and statistically more significant than the 
pair of Eq . 3a and Eq . 3b however, it is enough to pay 
attention to the pair of Eq . 5a and Eq o5b. 
Eq . 5a and Eq.5b suggest , first that, assuming both 
countries have the same value of GNP and the same size of 
1 
area, a country in Group A is likely to have a higher 
import - GN P ratio than a country in Group B~ This may b e 
in part due to the implicit fact that a country in Grou p A 
has a smaller population than a country in Group B, 
a ssuming that both countries have t he same value of GNP. 
The o ther factors operating behind the finding above have 
already been indicate d: A developed country small in area 
and GNP is li.kely to have a higher import-GNP ratio than 
a small country in Group B, because in the former the 
pattern of demand is likely to be more diversified t han 
in the latter. Fo r countries large in are a and GNP, both 
demand and supply patterns may be more diversified in a 
developed country than in a deve loping country. However, 
the demand and supply patterns seem to work in such a way 
as to make a large country in Group A have a higher 
import - GNP ratio than a large country in Group B. A 
further reason why a country in Group A tends to have a 
higher import - GNP ratio than a similar country in Group B 
I 
Given the same value of GNP however, a country in Group B 
is likely to have a higher import-GNP ratio than a country 
in Group A if area exceeds about 10,000 million hectares. 
Since 10,000 milli on hectares is outside our observations, 
this possibility should be ruled out . 
Table 2c2 : Results of Regre ssions for Group A and Group B 
Regression Coefficients of 
Eq. No. Constants R2 Se 
l og A log N l og Y 
la 3 . 7563 - 0 . 2505 0 . 6673 0 . 3792 (0 . 0361) 
Ib 304994 - 0 . 1887 (0,0350 ) 
0 . 4543 0 . 3615 
2a 307760 - 0 03633 0 . 6851 0 . 3690 
( 0 00503 ) 
2b 304604 - 0 . 2550 0 05456 0 . 3293 
( 0 . 0393) 
3a 509817 - 0 . 3238 0 . 6335 0 . 3980 (0 . 0503) 
3b 4 09206 - 0 . 2730 0 . 5 124 0 . 3417 
(0 . 0450 ) 
4a 3 . 9378 - 0 0 1482 - 0 02255 0 . 8200 0 02850 
(0.0357 ) ( 0 . 0511) 
4b 305637 - 0 . 0834 - 0. 1814 0 . 5889 0 03183 
( 0 . 0441) (0.0544) 
5a 501973 - 0 01587 - 0 .1857 0 . 7859 0 . 3108 
(0 . 0392) (0 . 0520) 
5b 405979 
- 0 . 10~5 - 0 . 1845 0 . 5980 0 . 3148 ( 0 . 03 8) (0 . 0529) [\J 
0'-
Note: ( 1 ) The equation number with a and b respectively refer to Group A and Group B. 
( 2 ) All coefficient except that of area in Eq .4b are significant at the 
1 per cent level . 
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may be hat t he former may have bet er transport 
facilities, l ower tariffs, etc. (in ge neral, lowe r 
resistanc e to trade) than t he lavtero 
Second, the e ffect of GNP on t h e import=GNP 
ratio is the same between Group A and Group B o If GNP 
increases by 1 0 per cent, the import -GNP ratio will 
decrease about 1 0 8 per c ent in the t wo groups. This 
result can be explained in terms of the (partial) income 
elasticity of demand for imports, since the coefficient 
of GNP (or part ial elasticity of the import= GNP ratio wi th 
respect to GNP) is equal to the income elasticity of 
1 demand for import s minu s one o Therefore, if the income 
elasticity of demand fo r imports is identical for Group A 
and Group B, the coefficient of GNP mu s t be ident ical for 
these two groupso Group A (higher per capita income 
countries) doe s not consist of entirely industrial countries, 
nor does Grou p B (lower per capita countries ) consist of 
agricultural countrieso Under these circumstances, it is 
likely for income elasticities of both groups to be the 
same, and henc e t h e coefficient of GNP is the same for 
two groupso 
Finall y , geographic area affects, h owever, 
Group AVs import=GNP ratio more s trongly t han Grou p Bfso 
That is to say , t h e import-GNP ra t io declines more rapidly 
1 
This can be shown as f ollows : 
Coefficient of GNP - [ a(M/Y)/( M/Y) ]/( aY/Y), 
= [( a M/ M = a Y /Y)] / (a Y /Y ) 
= (aM/M)/ ( aY/Y) - 1, 
where M is imports and (aM/M)/(aY/Y) the partial 
income elasticity of demand for import s o 
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in countries with higher per capita incomes than tho se 
with lower per capita incomes as the geographic area 
becomes larger . Why is this so? To answer this 
question, note hat t he coefficien of area is a produ c 
of the coefficient of GNP and the elasticity of GNP in 
response to change in area. l It may be the case tha 
countries in Group A generally have more advanced 
technologies and more capital stock per head of population 
than countries in Group B. If so, a one per cent increase 
in geographic area may increase GNP more in Group A than 
in Group Bo That is to say, the elasticity of GNP in 
response to change in area may be greater in Group A than 
in Group B. This leads to the conc lusion that the 
coefficient of area (in absolute value ) must be greater 
in Group A than in Group B, since the coefficient of GNP 
is the same in both groupso 
v Australiafs Import-GNP Ratio 
We have thus far concentra ed our a ttention on 
deriving the gener alised relationship between the import-
GNP ratio and the size of a country or p er capi ta income. 
Our problem in this sec t ion is to consider whether 
Aus tralia's import ~GNP ratio conforms to this rela ionship. 
Australia!s import-GNP ratio for the period under 
consideration is 1302 per cent, which is the thirteenth 
lowest among all observed o In terms of GNP Australia is 
1 
The proof is as follows: 
Coefficient of Area .= 1a (M/Y) /(M/Y)J / (a A/A) , 
= I aM/M -ay/YJ /( aA/A), 
= r( aY/Y)/ (aA/A)J r( aM/M )! (aY/Y ) - 1] 
= l( ay/y) /(a A/A)J I {a (M/Y ) /(a M!Y) / ( aY/Y)} ] 
The term ( aY/Y)/(a A/A ) is a partial elas t i c i ty of GNP 
with respect to area and the remaining term in the right 
hand side is the coe fficient of GNP. 
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the nineth largest, in terms of popula ion the twe n y-fif h 
largest and in terms of are a the fourth largest. We might 
therefore expect Australia!s import-GNP ratio to be 
explained by the hypothe si s if we de.fine the si ze of a 
country in terms of GNP or geographic area but not in t e rms 
of population~ This is, of course, an intuitive expec t -
ation and it will become difficult to assess Australia~s 
position in the world intuitively if the combined definition 
of size is used. Thus we have to test Australiars import -
GNP ratio by using our estimated equations. 
Australiars per capita income for the period 
under consideration is $usl,682, which puts Australia int o 
Group A. Therefore, as explained in the last section, 
if the size of a country is measured in terms of GNP or 
GNP and area, it is Group Ars equations which are relevant 
to the present purpose , while for other cases equations 
for all observations shou ld be used. Using confidence 
interval predictions we obtain the following results as 
shown in Table 2 0 3 , whe re all figures are shown in t e rms 
of anti-logarithmso 
Table 2 63: The Pre dict e d Australian Import-GNP 
R8. t io (%) 
99% 90% Eq.No. 
used 
Independ-
ent 
Variables 
Predicted 
Australian 
Import-GNP 
Ra t ios 
Confidence 
Intervals 
Confide nc e 
Int ervals 
1 A 8 .7 6,8 to 1101 7.4 to 10 0 2 
2 N 1 7 .7 16.0 to 1 9 .7 16. 7 t o 19.0 
3a y 1 6 .6 1 3 .1 to 2 0. 9 1404 t o 19 . 2 
4 A & N 11.9 1 0 . 3 t o 1 3 64 1 0 . 9 t o 13 . 1 
5a A & y 10 0 2 7.0 to 14.9 8 .1 t o 12 09 
Note: Au s t ralia's actual impor t -GNP ratio f or t h e 
pe ri o d 1 960 - 64 is 13 . 2 pe r cent . 
Source: Estimate d from r e gression e qu a t ions shown i n 
Tab l e 2 .1 and Tab l e 2 . 2 
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The meaning of these results is as follows. First, 
based on Eq.l which estimates the import-GNP ratio as a 
function of geographic area, Australia's import-GNP ratio 
is estimated as 8.7 per cent, which is 4.5 per cent l ower 
than its actual ratio. A 99 per cent confidence interval 
for this expected ratio would be 6.7 to 11.1 per cent 
within which the actual ratio does not fall. Thus Australia's 
import-GNP ratio could not be explained by Eq.l. 
Second, Australia's import-GNP ratio estimated 
from Eq. 2 , which assumes the import-GNP ratio to be a 
function of population, is 17.7 per cent. This ratio is 
greater than its actual ratio by 4. 5 per cent. The actual 
ratio lies outside a 99 per cent confidence interval for 
estimated ratio, 16.0 to 19.7 per cent, indicating that 
Australia's import-GNP ratio does not conform to the 
general relationship shown as Eq.2. 
Third, take Eqe3a in which the size of a country 
is defined in terms of GNP. The estimated Australian 
import-GNP rati o is 16.6 per cent, which differs by 
3 . 4 per cent from the actual ratio. The actual ratio is 
within a 99 per cent confidence interval for its e s timated 
ratio, but outside a 90 per c ent confidence interval. 
Therefore, Aust r alia!s import-GNP ratio could not be 
estimated satisfac torily from Eq.3a. 
The above calculations are based on equations 
which define the size of a country in terms of a single 
factoro Poorer estimates of Australia's expected import~ 
GNP ratio are obtained when it is calculate d as a function 
of ei her population or g eographic area. However, if we 
use Eq.4, which assumes t hat the import-GNP ratio is a 
function of th combination of p opulat ion and are a, 
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Australia's import-GNP ratio is estimated as 11. 9 per cent. 
This is only 1.3 per cent lower than its actual level. In 
fact the actual ratio lies within a 99 per cent confidence 
interval and just outside a 90 per cent confidenc e interval. 
This indicates that the import-GNP ratio can be pr edic te d 
from Eq.4 in which the size of a country is defined in t e rms 
of both population and area. 
Finally, the last row in the table shows figures 
derived from Eqe5a. Now the size of a country is defined 
in terms of both area and GNP. Here again the estimated 
import-GNP ratio for Australia is bette r than the estimates 
based on a single factor, taking 10.2 per cent which 
differs by 3 . 0 per cent from its actual ratio. The actual 
ratio of 13. 2 per cent lies within a 99 per cent confidence 
interval, 7.0 t o 14. 9 per cent, but just outside a 
90 per cent confidence interval, 8.1 to 12 .9 per cent. 
The above calculations demonstrate clearly the 
Australian position in the world. Neither geographic area 
(Eq.l) nor population (Eq. 2 ) provided a close estimate of 
Australia's imp ort-GNP ratio. But, if we combine geographic 
area and GNP or p roduction, the estimated import -GNP ra io 
for Australia is very close to its actual ratio. The 
reason for this is obviously that Au s tralia is not so lar ge 
in terms of GNP or population but large in terms of 
geographic area. Thus its import-GNP ratio seems to be 
mostly dete r mine d by the combined effects of area and 
GNP (or population)o 
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VI Conclusions 
First, we have tested the hypothesis that the 
larger the country, the lower its import-GNP ratio. We 
have shown this hypothesis to hold o When the size of a 
country is measured as the combination of geographic area 
and GNP (or population): the relationship between the 
i mport - GNP ratio and the size of a country is estimated 
more satisfactorily. 
Second, when we divided all observations into 
two groups by the level of per capita income, we found that 
no distinctive functional relations were obtained if the 
size of a country is defined in terms of geographic area 
and/or population~ However, if the size of a country is 
measured as GNP alone, or together with geographic area, 
si ze factor in these senses affected the import-GNP ratio 
differently between the two groups. That is to say, we 
have found that, given area and GNP, the import-GNP ratio 
tends to be higher in higher per capita income countries 
than in lower per capita income countries. 
Finally, from our regressions, we have estimated 
Au s tralia ' s import-GNP ratio c Our results suggest that 
the import - GNP ratio in Australia can be estimated fairly 
satisfactorily in terms of two size factors combined 
( area and GNP or population), but not in terms of a single 
size factor alone. 
Chapter III 
IMPORT - GNP RATIO OVER TIME IN 
AUSTRALIA, 1870-1967/68 
I Introduction 
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In the last chapter, we tested the hypothesis 
that the r a tio of imports to gross national product ( GNP) 
at a particular moment is likely to be higher for a small 
country than for a large country, the size of a c ountry 
being measured in terms of population, GNP and/or 
geographicalarea . The success of these tests seems to 
indicate that the increase in the domestic market of a 
particular country as a result of economic development 
should reduce its import-GNP ratio over time. 
It has often been argued that economic development 
reduces the share of imports in GNP mainly through the 
replacement of imports of locally produced goods. The 
purpose of the present chapter is to examine how the 
import-GNP rati o in Australia has changed over the 
hundred year period from 1870 to 1967/68 . In Sec ti on II 
the long term trend in Australia's import-GNP ratio is 
examined and related to structural change in the economy . 
Section III attempts to offer some explanations of this 
structural change. In Section IV the changes in import-
GNP ratio are quantitatively attributed to the growing 
domestic market and other factors such a s a tariff and 
import prices . In Section V some attention is paid to 
the export-GNP ratio. 
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II Long Term Trend in Australia's Import-GNP 
Ratio 
Figure 3Gl shows the import-GNP ratio (in 
current and constant prices) in Australia over the period 
from 1870 to 1967/68, imports being valued in c.iGf. and, 
after 19039 including duties as well. This section attempts 
to examine the long term trend in the ratio, so that it is 
useful to divide the whole period into the following 
sub-periods excluding two war periods: 
(1) the pre-Federation period from 1870 to 1900; 
(2) the 1901~13 period, that is, the period 
from the establishment of the Federation to 
the outbreak of World War I; 
(3 ) the 1920's; 
(4) the 1930 1 s; and 
(5 ) the post-World War II period from 1946/47 
to 1 967/68 . 
This division of peri ods can be justified from Figure 3.1 
as well as from a knowledge of other economic and 
institutional factors. 
The average import-GNP ratio both in current and 
constant pri c es (average prices for the five years ended 
June 1925) for each period are summarised in Table 3.1. 
On two occasions the average ratio in constant prices moves 
in a different dire ction from that in current prices: one 
between the 1901-13 pe riod and the 1920's and the other 
between the 1930 vs and the post-World War II period. What 
follows is based on the ratio in constant prices. The 
ratio in constant prices was 23 per cent in the pre-
Federation period, then rose to 2 6 per cent in the 
1901-13 period, and thereafter it declined continuously, 
being 25 per cent in the 1920 i s, 19 per cent in the 1930's 
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and 14 per cent in the post - World War period . As far as 
t he ratio in constant prices is concerned, therefore, 
there appear two distinct trends: the upward trend from 
t he pre-Federation to the 1901-13 period and the downwar'd 
t rend since the 1901 - 13 period . 
Table 301: Average Import-GrIP Ratio 
(per cent) 
Period 
187 0 - 1900 
1901 - 13 
1920/21-1929/30 
193 0/31-1939/40 
1946/47-1967/68 
At Current 
Prices 
20.2 
2 18L~ 
21Q9 
16.5 
18.3 
At Constant 
Prices 
22. 8 
25.6 
24.6 
1 8 . 7 
1L~. 2 
Sources: See Table A3 . 1 in Appendix. 
The cross - section analysis in the last chapter implies 
the dominance of downward tre_d in the ratio, since in 
Australia populati on rose constantly fr om 2 . 7 million in 
1885 to 9 . 7 million in 1957/58 , and GNP at 1920/21-1924/25 
pr i ces from an average of £275 million in the pre-
Federa t ion peri o d to an average of £2,301 million in the 
post-World War peri od o Thus it seems that the direct 
applicati on of the cross-section resultsto the Australian 
case fa i ls to explain the upward trend in the import - GNP 
ratio from the pre -Federation period to the 1901-13 period . 
What is suggested by the cross-section observation 
does not always hold for other countries either. Kuznets 
has observed no general prevalence of a declining trend 
in the foreign trade ratio - measured as the ratio of 
imports plus expor·ts in current prices to national income 
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t . 1 plus imports - from long term estimates for ten coun rles. 
There are some countries, such as Sweden, Japan, the 
Uni ted Kingdom and France, whose foreign trade ratio rises 
first and declines later as observed in the case of 
Au s tralia . In others, such as the Netherlands and the 
2 United States, the trend is on the whole downward. Some 
other countries - Denmark, Norway, Canada and Italy - have 
relatively stable foreign trade ratios. As Kuznets has 
po i n t ed out this is not surprising since "the trend is 
aff ected by a wide variety of secularly changing factors 
whose combinations produce different movements for 
d i fferent countries in different periods" . 3 
Are there any general reasons that can be put forward 
t o expl a i n the upward trend followed by a downward as 
obs e rved in Austral i a, the United Kingdom, Japan and 
o t he r countries? It has been some t imes argued, especially 
1 
2 
3 
Simon Ku znets, Six Lectures on Economic Growth, ( Illinois: 
The Free Press of Glencoe, 1959) pp.100-103 . His data 
are based on Rolfe R. Piekarz, "Proportion of Foreign 
Trade in National Product and Economic Growthll, 
unpubl is hed doctoral dissertation submitted in 1958 
a t the John Hopkins University. Karl W. Deutsch and 
Al exander Eckstein have obtained a similar result, while 
t hey believe that the ratio of foreign trade to national 
income will continue to decline in many countries. See 
Kar l Deutsch and Alexander Eckstein, "National 
Industrialization and the Declining Share of Inter-
national Economic Sector, 1890-1959", World Politics, 
v ol . 13 , ( January 1961) . 
In t he case of the United States, however, Robert E. 
Li p s ey has recently shown that the ratio of imports to 
GNP i n 191 3 prices fluctuated between 4 and 6 p er cent 
over the period from 1879 to 1960, so that the well-
known decline in the value ratio has been largely a 
price phenomenon. See Robert E . Lipsey, Price and 
t he Quantit Trends in the Forei n Trade of the United 
St a t es, Princeton: Princeton University Press, 19 3 , 
Chapt er 2 . 
Simon Ku znets, op . cit . , p . 103. 
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by Folke Hilgert, that in the early stages of economic 
development the import-GNP ratio is likely to rise. l 
In the early stages of economic development or 
industrialization, capital goods including minor equipment 
such as nails, screws and other spare parts must be imported, 
and the urbanization which goes together with industrial-
i z a t ion further stimulates imports of capital goods and 
building materials through requiring a denser network of 
transportation and the services of numerous wholesalers 
and retailers. Furthermore, once a system of transport-
ation is established within a country, productivity 
in agriculture is likely to increase because of greater 
speciali zation according to soil or climate and because 
of the increase in demand due to the urbanization and/or 
due to foreign trade which was stimulated further by the 
es t ab l ishment of transporation systems. Therefore it has 
been argued that at this stage of economic development 
imports tend to rise faster than GNP. 
Once economic development or industrialization 
reaches a certain stage, it has also been argued the 
impor t -GNP ratio tends to decline mainly because the 
domestic market becomes large enough for importables to 
be produced 10cally. 2 According to Charles P. Kindleberger, 
1 
2 
Folke Hilgert, Industrialization and Foreign Trade, 
( Geneva: League of Nations, 191-!-5'), Chapter 2. Also 
see K. W. Deutsch and A. Eckstein, OPe cit., and 
Charles P. Kindleberger, Foreign Trade and the National 
Economy (Yale: University Press, 1962), pp.18 3 -84. 
This is the so called t1law of declining importance of 
foreign trade t1 with which the name of Werner Sombart is 
usually associated. The modern version of the "lawll 
includes the upward trend in the early stage of develop-
ment. See CoP. Kindleberger, op.cit., pp.18 3 -84, and 
K.W . Deutsch and A. Eckstein, op.cit., pp.295-96. However, 
it should be mentioned that those who support the upward 
trend in the early stage do not necessarily admit the 
downward trend in the later stage. See, particularly, 
F . Hilgert, op . cit. 
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this process is "an entirely natural one in the course 
of economic growth, and takes place without, though in 
some cases it may be speeded up by, barriers to importing", 
since "many economic processes are market-oriented. " l 
Therefore, it is at this later stage of the economic 
development that the import-GNP ratio tends to decline as 
suggested by the cross-section analysis. 
A similar argument suggestive of an upward 
movement followed by a downward trend in import-GNP ratio 
has been put forward by J.R. Hicks 2 in the context of the 
growth model of international trade. According to him, 
the import-GNP ratio tends to increase in the early stages 
of economic development, since in these stages the export 
industry is likely to grow faster than the import-competing 
industry. This is because "countries, like people, are 
most likely to make their improvements in those sorts of 
production which they already do relatively well than in 
those they do relatively badly". 3 But, in the later stage, 
the export industry expands more slowly than the import-
competing industry, because "the techniques and organization 
of production have been altered,,4 as a result of the early 
1 
2 
3 
4 
C.P. Kindleberger, op.cit., p.1 8 6. 
J.R. Hicks, "The Long-run Dollar Problem", in American 
Economic Association, Readin s in International Economics, 
(London: George Allen and Unwin Ltd., 19 The paper 
originally appeared in Oxford Economic Papers, vol.V, 
no.2, (June, 1 953 ). 
J.R. Hicks, 0:2. cit. , p.448 . 
J.R. Hicks, 0:2 • cit. , p·449 . 
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expansion based on export-biased improvement. l These 
biases in technological change may explain why in 
Australia prior to World War I the import-GNP ratio rose 
and after that war it declined. 
Although the arguments reported above are 
imprecise and no reasons are given as to why industrial-
ization should affect imports in these ways, they are 
suggestive and worth following up. 
It is difficult to define which industries are 
import-competing industries, owing to the changing structure 
of imports and the complicated relation in the input-output 
structure of production. But, in the case of Australia, 
it is reasonabl e to assume manufacturing industry to be 
import-competing and the primary industry to be export 
industry throughout the whole period. For !!manufacturing!! 
commodities amounted on the average to 76 per cent of 
total imports (in value) for the period from 1903 to 1 905 
and to 91 per cent for the period from 1962/63 to 1 964/65 , 
on one hand, and the same category of commodities comprised 
1 
Note that once the demand side is taken into account, the 
export-biased production effect does not always lead to 
an increase in imports, and vice versa. There are many 
articles on this subject. Among them, see H.G. Johnson, 
"Economic Expansion and Terms of Trade", Manchester School 
of Economic and Social Studies, May 1955 , and W.M. Corden, 
"Economic Expansion and International Trade: A Geometric 
Approach!!, Oxford Economic Papers, vol. 8 , no. 2 (June 
1956). Whether or not a certain combination of production 
and demand effects lead to an increase in import demand 
can be easily read from my diagram in "The Effect of 
Economic Growth on the Demand for Imports: A Simple 
Diagram!!, Oxford Economic Papers, vol. 21, no.l (March 
1969) • 
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5' per cent and 19 per cent of total exports for the 
d ' , d 1 correspon lng perlO s . 
As shown in Table 3 . 2 , the ratio of manufacturing 
( excluding construction) to primary (including mining, etc.) 
output declined from 4 2 per cent in the 1886 -90 period to 
35 per cent in the 1900/1 -1 912/13 period, increased to around 
60 per cent during the inter - war period, and then, in the 
po s t-Worl d War II period, manufacturing output became about 
twice as large as primary outpu t . This ratio in fact moved 
inversely with the import -GNP ratio ( see Table 3 . 1) as 
suggested . Thus, it can be s a id that the change in 
manufac t uring output relative to primary output has been 
a ssoc i ated with changes inthe import-GNP ratio over the last 
one hundred years . 
1 
Figures are compu ted from Bureau of Census and Statistics, 
Australia, Official Yea r Book of the Commonwealth of 
Australia, no . 2 ( 1901-1908 ), pp . 618-9, for the period 
from 1903 to 1905 , and no. 52 ( 1966 ), p . 419, for the 
period from 1962/3 to 1 964/5 . Manufacturing commodities 
here include Statistical Class IX to XXIV excluding 
XII, XIII and XIV for the former period, and Statistical 
Class VIII to XI for the latter. This difference is 
due to changes in classification between these two 
periods, so that figures are not exactly comparable. 
Table 3 .2: Percentage Distribution of 
Output by Sector 
42 
(1 ) ( 2 ) ( 3 ) 
Manufacturing Primary (1)/( 2) 
% % % 
1886-90 
1900/1-1912/13 
1920/21-1929/30 
1930/31-1938/39 
1958/59-1960/61 
11(12 ) 26 ( 2 6) 4 2 (46) 
12 (1 3 ) 34( 31) 35 (42 ) 
15(14) 25 ( 25 ) 60( 5 6) 
16(15) 2 6( 27) 62(56) 
29 (n.a.) 15 (n. a . ) 193 (n. a.) 
Note: (1) Figures in brackets are in 1910/11 prices. 
( 2 ) Manufacturing excludes construction. 
Source s : 
( 3) Primary includes mining, etc. 
Computed from (a) for 1886-90 to 1930/31-
1936/39 , N.G. Butlin, Australian Domestic 
Product, Investment and Foreign Borrowing, 
1861-1938/.39, ( Cambridge Uni versi ty 
Press, 1962), Table 2 , pp.l0-ll, in 
current prices, and Table 269, pp.460-61, 
in constant prices. 
(b) for 1958 / 59-1960/61, Bureau of Census 
and Statistics, Commonwealth of Australia, 
Australian National Accounts - National 
lncome and Ex~enditureJ94§-49 to 1964-6$ , 
(CRnb erra, 19 5). 
The above observation suggests that from the 
pre -Federation to the 1 901 - 1 3 period, the pronounced 
expansion of the primary industry seems to raise the 
import-GNP rati o through increasing the capacity to pay 
for imports while after the 1901 - 13 period the normal, if 
not natura1, process of import replacement seems to be 
responsible for reducing the import-GNP ratio. In this 
sense, these two distinct trends in the import -GNP ratio 
in Australia were associated with structural change 
in the economy. More specifically, industrialization, in 
the sense that manufacturing industry expands more rapidly 
than primary industry, began in Australia in the 1920 's, 
and the import-GNP ratio (in constant prices) has fallen 
steadily since 1920 / 21. 
III Some Explanations of Long Term Trend 
in Australia's Import-GNP Ratio 
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More specific explanations are needed for what 
has been so far observed . First of all, how was it possible 
for the primary industry (01' export industry) to grow 
faster than the manufacturing prior to World War I? At 
least three factors operated: the expansion of the 
transport system within Australia; the diversification 
of the primary indu stry or export commodities; the 
establishment of regular shipping links with foreign 
countries . 
Since 18)4 when the first steam train ran from 
Williamstown to Melbourne, railways gradually extended 
out over the colonies. The miles of railways opened up 
per year was about 2 , 500 miles in the 1870's, 6,500 miles 
in the 1880 ' s and nearly 10,000 miles in the 1890's.1 
The rail links between four colonies (New South Wales, 
Victoria, South Australia and Queensland) were completed 
in the 1880 ' s . Such development of the internal 
transportation system made possible the production of 
commodities for exports as well as encouraged inter-
colonial trade . 
The increase in demand for agricultural products 
due to foreign and intercolonial trade further encouraged 
speciali zation according to soil and diversification of 
commodities, which in turn involved an increase in 
productivity brought about by improved techniques . For 
example, in 1875 a factory for the refr'igeration of meat 
for export overseas began operation in New South Wales, 
1 
Cf . N. G. Butlin, Investment in Australian Economic 
Developmen~ 1861-1900, ( Cambridge University Press, 
1964), P . 324 . 
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and the first shipment of fro zen meat reached London in 
1880. 1 As a result of this kind of improved technique, 
though the proportion of wool in total exports declined 
from about 5 9 per cent in the 1886-90 period to 31 per cent 
in the 1901-05 period, IInew ll export commodi ties such as 
butter, frozen meat, wheat, timber and gold increased from 
19 per cent to 40 per cent between the same periods. 2 
In addition to these two factors, improved 
international transportation services encouraged larger 
imports and exports from the pre - Federation to the 1901-13 
period. The world trend in transportation was for the 
steam-ship gradually to replace the sailing-ship during 
that period. The proportion of the total shipping tonnage 
operated by steam in the main maritime countries rose 
from about 13 per cent in 1 8 70 to about 64 per cent in 
1900 . 3 This trend affected Australia's position. In 
Australia, regular shipping links were established with 
France (1 883 ) and Germany ( 1 887 - 8 ), and by the end of the 
188 0 ' s steam ships were running regular services between 
Australian, Japanese and American ports. 4 
Under this combination of circumstances, it is 
not surprising that primary industry expanded faster than 
manufacturing and that the import-GNP ratio rose. 
1 
2 
3 
4 
Cf . Manning Clark, A Sh ort History of Australia (New 
York: The New American Library, 1963 ), p . 156. 
S . H. Cornish, IIS ome Not e s on Trade and Growth, 1885 / 
1 914/15 ", A.N.U. Seminar Paper, May 1 965 . 
William Ashworth, A Short Histor of the International 
Economy, 185 0-1 950 , London: Longmans, Green and Co. 
Ltd., 1952 ), p.69 . 
S.H . Cornish, op . cit., p . 6 . 
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As observed above , this pattern was reversed 
after World War I. This is in part due to the effect 
of World War I during which chemicals, iron and steel 
industries were established, but it was also due to the 
growth of domestic market . Population grew from 
4 . 2 million in 1907 to 5 . 9 million in 1924 , and gross 
national product in the 1920/21 - 1 924 / 25 prices increased 
from £478 million in the 1901-13 period to £756 million 
in the 1920 's. 
A great number of foreign firms, including the 
General Motors Corporation, Ge neral Electric Co. Ltd., 
and Nestles Ltd ., began manufacturing in Australia or 
substantially expanded their operations during the 1 920 's.1 
Over the nine year period 1 920/21 to 1928/29 , apparent 
private capital inflow amounted, according to P.L. Swan 's 
recent estimates, to £113 . 83 or 17 . 5 per cent of gross 
private capital formation . 2 Gross investment in 
manufacturing increased from 16 per cent of total gross 
private capital formation in the 1 900/1-1912/13 p e riod 
to 1 9 per cent in the 1 920 ' s, whi le gr oss investment 
1 
2 
Colin Forster, Industrial Development in Australia, 
192 0-1930 , ( Canbe rra : Australian National University 
Press, 1964), Appendix III, pp. 230-32 . 
P. L. Swan, l1The Australian Balance of Payments and 
Capital Imports, 1 914- 15 to 1923-24", Australian 
Economic Papers, vol. 7 , no.1 0 ( June 1 968 ) p.1 03 . 
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in t he primary industry decreased from 29 per cent to 
t b t th . d 1 19 per cen e ween ese perlo s . On the other hand, 
the number employed in primary industry failed to rise 
during the 1920 ' s, indicating that the increased work force 
was absorbed by manufacturing or tertiary industries . 2 
In every respect, the Australian economy reached 
a new stage in its development. This diversification of 
the economy was not only away from primary but also away 
from simple industrial prod cts to more sophisticated and 
new industrial products . As a result many goods previously 
imported were made in Australia although such development 
required more imports of equipment and machinery. Since 
the 192 0 ' s the same pattern of development seems to have 
proceeded even further . 
Mo r e information about the relationship between 
st ruc t ural , change and the import-GNP ratio can be obtained 
1 
2 
In this context it should be menti oned tha t E . Lundberg 
and M. Hill have claimed that an incre a se in the ratio 
of gross investment to GNP from the 1 930 's to the post -
World War II period is r e sponsible for increase the 
import-GNP ratio in current pric e s . See E . Lundberg 
and M. Hill, tlAustralia ' s Long-Term Balance of Payments 
Problems tl , in H. W. Arndt and W.M . Corden, The Australian 
Economy - a Volume of Readings, (Melbourne : F . W. 
Cheshire, 1963 ). Their paperwas originally published 
in Economic Record, May 1956 . However, as far as 
the import-GNP ratio in constant prices, on which our 
analys i s is based, is concerned, their statement does 
no t hold . As a matter of fact, the investment-GNP 
ratio in current ( or 1 911) price s was 20 ( 23 ) per cent 
in the 1886-90 period, 15 (15) per cent in the 1 900/01-
1912/13 period, 19 ( 19) per cent in the 1920 ' s, 14(13 ) 
per cent in the 1930 ' s, and 25 per cent in the 1958/59-
1960/61 period . This movement shows an inverse, rather 
than parallel, association with the import-GNP ratio 
in constant prices . 
Cf . M. Kea ting, tiThe Growth and Composition of the 
Australi an Wor k Force, 1910-11 to 1960- 1111 , unpublished 
doc t oral dissertati on submitted in 1967 to the Australian 
National Uni versi ty, p . 352 . 
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by regressing imports in constant prices on GNP in 
constant prices in each period . Tabl e 3.3 shows for each 
period the income coefficient of imports. l The table also 
contains the average income elasticity of import demand 
derived by dividing the income coefficient of imports by 
the import-GNP ratio, which is shown in Column 2 of 
Table 3 . 1 . 
The trend in the income coefficient is slightly 
diffe rent from that in the import-GNP ratio: the former 
reached its peak in the 1920 l S while the latter in the 
period 1901-13 . The i ncome elasticity of import demand 
moved with the income coefficient of imports . The income 
coefficient of imports and the income elasticity of import 
demand reached their highest level when the import-GNP 
ratio began to decline . 
1 
Estimated equations are as follows: 
1 ) For the 1870 -1900 period : 
M = 4 . 7550 + 0 . 2118 Y, Se = 1 2 . 49 , R2 = 0 . 6022 
( 0 . 0316) 
2) For the 1901 -13 period: 
R2 = M = -30 . 6447 + 0 . 3225 Y, Se = 9 . 84, 0 . 9126 
( 0 . 0301 ) 
3 ) For the 1920/21-1929/30 period: 
R2= M = -291 . 930 + 0 . 6335 Y, Se = 22 . 49 , 0 . 5941 
( 0 . 1851) 
4) For the 1930/31-1939/40 period: 
R2= M = - 152 . 208 + 0 . 3714 Y, Se = 19.46, 0 . 8198 
( 0 . 0616) 
5 ) For the 1946/47-1967/68 period: 
R2= M = -40 . 8457 + 0 . 1 604 Y, Se = 41 .14, 0 . 8583 
( 0 . 0146) 
where M stands for imports ( c .i.f . ) in £ million in the 
1920/21-1924/25 prices, and Y stands for GNP in £ million 
in the 1920/21-1924/25 prices. The regression coefficient 
of GNP used aboveissometimes called t he !!margina1 
propensity to import!! . But this term is not appropri a t e, 
since the coefficient of GNP here is affected not only 
by import demand but also by supply conditions, which 
are assumed to remain unchanged in the definition of 
marginal propensity to import. Hence we call the 
coefficient of GNP the income coefficient of imports. 
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Table 3 . 3 : Income Coefficient of Imports and 
Average Income Elasticity of 
Import Demand 
Income Average Income 
Coefficient Elasticity of 
of Imports 
% 
Import Demand 
% 
1870 - 1 900 21 . 2 0 . 96 
19 01-13 32 . 3 1. 2 6 
1920/21-1929/30 63 . 4 2 . 58 
1 93 0/31-1939/40 37 · 4 1. 98 
1946/47-1967/68 16. 0 1.13 
Source: Regressions in footnote 1 on 
previous page . 
The trend in the income coefficient of imports is 
understandable in the context of what has been said above . 
In the fi rst place, the inc ome coefficient was low in the 
p r e-Federat i on period for at least two reasons: a growing 
inte r colonial trade owing to t he improvement of the transport 
system, and the compo sition of imports . As for the f irst 
reason, it should be noted that the improvement of the 
intercolonial transport system seems likely to have 
encouraged the intercolonial trade more than internat ional 
trade . Cost reduction due to this improvement is likely 
t o have been larger for intercolonial trade than for 
international trade . As for the second reason, during the 
pre - Federation period, imports mainly consisted of 
consumer goods such as clothing, boots and shoes, food, 
drink and tobac c o, etc . ,l whose income elasticity is 
relatively low and which were also produced increasingly 
by local manufacturers. Therefore, during this period 
1 
Cf . N. G. Butlin, op . cit . , pp. 25-26 . 
out of a £100 increment of GNP at constant prices, 
£ 21 was spent on imports. 
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Even during the pre-Federation period, import 
composition was steadily shifting towards building and 
construction materials, metals, and machinery and equipment. 
This gradual change in import composition may have increased 
the overall income elasticity of import demand, or the 
income coefficient of imports. Then the income coefficient 
of imports reached the surprisingly high level of 63.4 
per cent in the 1920's . As mentioned earlier, during that 
period, many important or new industries were established 
and expanded . This change in the structure of the economy 
was responsibl e for a high income coefficient of imports 
because of increased imports of machinery and equipment. 
From this viewpoint, a high income coefficient of imports 
was associated with an early stage of i ndustrialization . 
Even though the import-GNP ratio tended to decline the 
income coefficient was at its highest level, because the 
total domestic demand for importables appears to have 
been increasing more rapidly than the domestic supply of 
importables. 
After the 1920 ' s, the income coefficient of imports 
declined, perhaps due to a further repl a cement of imports 
including machinery and equipment by locally produced goods. 
More detailed analysis will be postponed until the next 
chapter where the changing composition of imports by 
commodity will be examined in the light of our study 
in this section . 
~-,---------------
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IV Effects of GNP, Prices and Tariffs 
In the previous two sections, we observed and 
offered a qualitative explanation of the upward trend 
followed by a downward trend in Australia's import-GNP 
ratio associated with structural change in the economy 
owing to the growing domestic market. In this section, 
an attempt is made to assess quantitatively the effect on 
the import-GNP ratio of the size of the domestic market 
measured in terms of GNP.l In addition to GNP, there 
are other factors which can be expected in theory to 
affect the import-GNP ratio: they are relative (f.o.b.) 
import prices, tariffs and international transport costs. 
An increase in any of these three factors may be expected 
to increase domestic production through reducing demand 
for imports and thereby making it possible for resources 
to flow from the export industry to the import-competing 
industry. Yet their effects on the import - GNP ratio should be 
distinguished from that of GNP . For GNP can be safely 
assumed to grow in the long run with increasing population 
and/or technical progress, although there are no a priori 
grounds for expecting a long term trend in one direction 
in either tariffs, import prices, or transport costs. 
Therefore, in order to assess the net effect of 
the domestic market or GNP on the import-GNP ratio, 
the effects of the three factors, tariffs, transport costs 
and relative import prices have t o be taken into account. 
That is to say, the following equation must be estimated 
1 
As seen in Chapter II, the import-GNP ratio at a 
particular moment is closely related to geographic 
area and GNP. Assuming geographic area remains 
unchanged over time, thus, the import-GNP ratio can 
be expected to be related to GNP which measures the 
size of the domestic market. 
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by using a least-square method: 
log m = A + allog T + a 2 log k + a 3log P + a410g Y, 
where A and a. (i=1, ••• ,4) are parameters to be estimated, 
l 
m stands for the import-GNP ratio, T for the level of 
tariffs, k for international transport costs, p for the 
ratio of import prices to general price level (relative 
import prices), and Y for real GNP. The double log - linear 
form is employed because this form has been used in the 
last chapter and because log-linear functions provide a 
close approximation to the true functional form in the 
neighbourhood of equilibrium . l 
However, the measurement of the level of tariffs 
and that of transport costs raises several difficulties. 
As described above, tariffs affect the import-GNP ratio 
through allocation of resources . Calculation of effective 
protective rates for each industry over the time span 
involved here is impossible since one requires input 
coefficients for each industry together with data on 
tariffs on raw materials as well as final products. 
Instead we employ a traditional measure of average tariff 
level, namely, the average ad valorem equivalent tariffs 
estimated simply by dividing gross duties collected by 
(f . o . b . ) value of total imports . This is an average 
tariff rate weighted by import volumes . Of course there 
might well be inter-correlation of tariff rates and 
I 
As will be seen in Chapter V, we have to specify the 
equation as follows: 
log m = A~~ + a~ log (l+k+T) + a~ log P + a~ log Y. 
However, the term ( l+e+T) is simply divided into two 
components, k and T, because, unlike the import shares 
in individual commodity markets, import prices, 
transport costs and tariffs can be assumed not to be 
closely connected to each other . 
~S~ ____________________ _ 
import volumes. For example, certain commodities cannot 
be imported simply because of prohibitively high tariffs 
imposed on them, so that these commodities are excluded 
from the weights if average tariffs are estimated by 
dividing duties collected by (f .o.b.) value of total 
. t 1 lmpor s. However, such a measure is the best measure 
of average tariffs available here. The data for 
estimating this kind of average tariff level are 
available for Australia since 1 903 - a year later than 
that in which the first Federal tariff was introduced. 2 
1 
2 
The system of weighting does not seem to be crucially 
important as far as the changes in tariffs are concerned. 
The reason for this is as follows: A.T. Carmody has 
estimated an index of the Australian tariff for the 
period from 1907 to 1 939/40 by using the "pattern of 
consumption!l as the weights. [A.T . Carmody, liThe Level 
of the Australian Tariff: A Study in Method!l, Yorkshire 
Bulletin of Economic and Social Research, ( January 195 2 ), 
quoted in W. M. Corden, " The Tari fft!, in Alex Hunter (e d. ) , 
The Economics of Australian Industr - Studies in 
Environment and Structure, Melbourne : Melbourne 
University Press, 1963 ).J Regressing on Carmody's 
index (the simple average of General and British 
Preferential Tariffs) the index of the ratio of gross 
duties collected to value of total imports for the 
period from 1 920/2 1 to 1 939/40, we obtain the following 
equation: 
2 R = 4.46 + 1. 00C , Se = 11.76, R = 0.8 82 , 
( 0.09) 
where T is the ratio of duties collected to value of 
total imports with the base of 1920/2 1-1924/25 , and C 
the simple average of Carmody's indices of General and 
British Preferential Tariffs, with the base of 1920/21 
-1924/25 . The above result is impressive, since T and C 
fluctuate within very wide ranges,the former from 77 to 
200, and the latter from 99 to just under 2 00. 
A similar result for the Unite d States was obtained 
by E. Lerdau, correlating the ratio of duties collected 
to value of dutiable imports against his own estimates 
of tariffs, which are based upon the weights used in 1949 
whole sale price index . See E . Lerdau !lOn the Measurement 
of Tariffs: the UaS. Over Forty Year s !l, Economic 
Internazionale, Vol.X (May 1957). As Lerdau poInted out, 
the use of the ratio of duties collected to value of imports 
as an indication of changes in the tariff over time is 
less suspect than it would apppear to be on purely 
theoretical grounds. 
For data, see Table A3.2 in Appendix. 
~~ --------------------
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Similarly, to make the appropriate estimates of 
transport costs requires breaking down the shipping accounts 
into components such as transoceanic shipping, coastal 
shipping, insurance charges etc. In addition to these, 
within each of these classes, there are many rates of 
transportation according to, say, whether the freight is 
shipped by liner, freighter or tankers in ocean shipping. 
Here again the index of transport costs is estimated 
simply as the ratio to total value of trade (imports 
plus exports, both in f.o.b.) to total transportation in 
the balance of payments. The data are available for 
such estimates from 1901 onwards. l 
As indicated already, the data on transport costs 
and tariffs are not available for the period from 1870 
to 1900. Thus these variables are omitted from the 
regression equation for the period which includes these 
years. The following equations appear statistically 
1 
For data, see Table A3 . 2 in Appendix. 
~~---------------------------
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° 0f'0 t. 1 slgnl lcan • 
(1) For the f'orty f'our year period f'rom 1 8 70 to 1 91 3 ; 
log m = 3 . 0524 + 0.18 05 log Y, 
(0.0158 ) 
2 Se = 0 .1225 , R = 0 . 2380 . 
(2) For the f'if'ty three year period f'rom 1 903 to 1 967/68 
excluding the years f'rom 1914/15 to 1919/2 0 and f'rom 
1940/41 to 1945 /46; 
log m = 9 . 28 6 3 - 0 . 25 77 log T - 0 . 6535 log P 
( 0 . 08 60) ( 0 .1 351) 
- 0 . 3092 log Y 
( 0 . 05 64) 
2 Se = 0.15 62 , R = 0 .7395 , 
where m stands f'or' the import-GNP ratio expressed in a 
percentage, T f'or the ratio of' duties collected to (f'.o.b.) 
value of' imports with the base of' the f'ive ye a rs ended 
June 1925 , P f'or the ratio of' f'.o.b. import prices to the 
general price level or implicit def'lator of' GNP, both 
being with the base of' the f'ive ye a rs ended June 1 925 , 
and Y f'or GNP in £ million at the average prices of' the 
f'ive years ended June 1 925 . Every r e gression coeff'icient 
in the above equations is signif'icant at t he 1 per cent 
level. 
1 
If' we add relative import prices t o Eq.( l ), and 
transport costs to Eq. ( 2 ), we obtain the f'ollowing 
results: 
(1') log m = 4 . 0839 - 0 . 3827 log P + 0 .1358 log Y, 
( 0 . 244 9 ) ( 0 . 01 37 ) 
2 Se = 0 .1 068 , R = 0 . 3 1 08 . 
( 2 ') log m = 9 . 3034 - 0 . 2922 log T + 0 .1 64 2 log k 
( 0 . 091 8 ) ( 0 .1595 ) 
- 0 . 5920 log P - 0 .4039 l og Y , 
( 0 .1476) ( 0 .1 079 ) 
2 Se = 0 . 15 6 2 , R = 0 .7451. 
Cl early the coef'f'icient of' relative prices in Eq.(l') 
and the coeff'icient of' transport costs in Eq.( 2 ') are 
not signif'icantly dif'f'erent f'rom zero. 
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Table 3 . 4 summarises the r'elative importance of 
each factor in the above equations, in determining the 
actual rate of change in the import-GNP r atio . The results 
shown in Table 3 . 4 are estimated as follows: Assuming 
factors other than, for example, GNP remain constant 
between base ( 0 ) and current (1) periods, the actual 
change in GNP can affect the import-GNP ratio according 
to the equations estimated above. Therefore, the change 
in the import-GNP ratio can be predicted from the change 
in GNP alone . For example, if GNP doubles from the base 
to current periods, this 100 per cent increase in GNP 
would change the import-GNP ratio by the following 
magnitude ( using Eq.(2) above), 
0 . 3092 log(Yl/YO) 
0 . 3092 log( 2 . 0 ) 
- - 0 . 2 132 , or 
0 . 81, = 
where (ml/mO)Y stands for the predict ed change in the 
import-GNP ratio due to the a c tual change in GNP, when 
the other variables are as sumed to remain unchanged . 
Thus , in this example, from the base to the current period, 
a 1 00 per cent increa se in GNP would lead to a 19 per cent 
decrease in the import-GNP ratio. l It must be borne in 
mind that discussion based on t he above method must run 
in terms of ceteris paribus analysis , because the actual 
change in GNP fr om the base to the current period is 
influenced by the changes in the other factors between 
these two periods. From the table it is clear which 
factor is most responsible for the changing import-GNP ratio. 
1 
Note that this is different from the analysis-of - variance 
which is commonly used to measure the increment in the 
explained sum of squares due to the addition of a new 
variable to the list of variables. 
~~' --------------------------
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Table 3.4 : Relative Importance of GNP, Tariffs 
and Import Prices in Determining the 
Irnnort-GNP Ratio 
+ 
Actual Rate Predicted Rate of Predicted 
of Change Change due to Rate of 
in Import- Change in 
GNP Ratio GNP Tariffs Import Import-GNP 
Prices Ratio (5) = 
(1 ) ( 2 ) ( 3 ) (4 ) ( 2 )+( 3 )+( 4) 
% % % % % 
1870-1900 
+ 1 2 + 11 ? ? + 11 
1901-1913 
3 - 1 2 1 5 - 1 8 
1920/21-1929/30 
- 24 7 - 1 0 0 - 17 
1930/31-1939/40 
- 26 - 24 + 21 - 21 - 24 
1946/47-1967/68 
Source: Based on the estimated equations by using 
the method explained in the text. 
The average GNP over the 1901-13 period was 78 
per cent higher than that during the pre-Federation period, 
and this increase in GNP would lead to an 11 per cent 
increase in the import-GNP ratio, other factors pushing up 
the ratio only one per cent . Between these two periods 
the import-GNP ratio actually increased about 12 per cent, 
so that it was mostly determined by the increase in GNP . 
From the 1 903-1 3 period to the 1 920 's, average GNP 
increased by about 60 per cent which would have led to a 
1 2 per cent decline of import -GNP ratio assuming other factors 
remaining unchanged. Increases in tariffs and import prices 
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together would decrease the ratio about 6 per cent. But 
between these two periods there were other factors which 
tended to increase the ratio by 15 per cent. The other 
factors include those which have been mentioned earlier in 
the relation to the income coefficient of imports. As a 
result, the import-GNP ratio actually declined by 3 per cento 
Between the 1920 's and 1930's , an 11 per cent 
increase in GNP was likely to decrease the import-GNP 
rat io by 7 per cent. Moreover, during this period, the 
average level of tariffs was increased by about 50 per cent 
which tended to decrease the import-GNP ratio further by 
10 per cent. Relative import prices changed little 
between these two periods, so that they did not affect 
the import-GNP ratio. Other factors such as the currency 
revaluation in November 19 31 seem to have decreased the 
import-GNP ratio by 7 per cent. On the whole, the import-
GNP ratio actually declined by 24 per cent from about 
25 per cent in the 1920 's to about 19 per cent in the 
1930 ' s. 
The average GNP in the post World War II period 
was about 2.8 times that in the 1930 's in constant prices. 
This large increase in GNP tended to reduce the import-GNP 
ratio by 24 per cent between these two periods. On the 
other hand, the average tariff level in the post-World 
War II period was about 40 per cent of that in the 1930 's . 
This decline in tariffs might have raised the import-GNP 
ratio by 27 per cent, but this upward effect was offset 
by a downward effect mainly due to the increase in 
relative import prices, but also partly due to other 
factors such as the import licensing system which operated 
... 
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from 1952 until 1962 .1 Thus, the import -GNP ratio in the 
post-World War II period declined to a 74 per cent level 
in the 1930 f s mainly owing to the rapid increase in GNP . 
By way of conclu sion, it can be said that the 
change in the import - GNP ratio between periods is mainly 
determined by the change in GNP or the domestic market, 
except during the inter-war period where the tariff and 
other factors (excluding relative import prices) played 
a significant role in reducing the ratio. 
V Export-GNP Ratio 
To date, attention has been foc used on the long 
term tr'end in the import-GNP ratio. To complete the 
analysis it is necessary to pay some att ntion to the 
other side of the picture, that is, the ratio of exports 
to GNP . In order to examine the export-GNP ratio in 
relation to the import-GNP ratio it is useful to begin 
with the following well-known identity: 
Gross National Product = Gross National Expenditure 
plus Exports of Goods and Services less ImpoI·ts 
of Goods and Se rvic es . 
Since we are interested in commodity imports and exports, 
the above relation can be rewritten as follows: 
1 
Imports of Goods = Exports of Goods plus (Expor·ts 
of Services less Imports of Ser'vices) less ( GNE 
less GNP), 
For the import li.censing system in Aus tralia, see 
Department of Trade, Commonwealth of Australi a , 
History of Australian Import Licensin~ Controls, 
(Canberra, 1959) and Graeme Moffatt,The Australi an 
Import Licensing System: 1952-1960 11 , Australian 
Economic Papers, vol.l, no.l (Sept ember 1952). 
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i . e • , 
Imports of Goods = Exports of Goods plus 
Balance of Invisible Trade less Ba lance on 
Current Account. 
This last equation implies that the import-GNP 
ratio will be greater than, equal to, or smaller than 
the export-GNP ratio depending on whether the invisible 
trade balance is respectively greater than, equal to, 
or smaller than the balance on current account. In 
Table 3 . 5 the balance of invisible trade and the balance 
on current account are shown for each period. The table 
shows that for every period the export-GNP ratio is 
higher than the import-GNP ratio, because balance on 
Table 3 .5 : The Annual Average of Balance of 
Invisible Trade and Balance on 
Current Account 
Balance of Balance on 
Invisible Trade Current Account 
( £ million) ( £ million) 
1870-1900 
- 8 . 5 - 8 .1 
1901-1913 -3 . 8 2 . 0 
1920/21-1929/30 
-40 . 5 - 38 . 5 
1930/31-1939/40 - 3 9 . 6 -9 . 0 
1946/47-19 67/68 -212 . 7 -16 0 . 9 
Source: Computed from the same sources as used 
for imports. For the sources for 
imports, see Table A3 .1 in Appendix. 
current account is greater than the balance of invisible 
trade. Thus, if commodity exports are regarded as the 
"capacity to pay for commodity imports" (or in short 
"capacity to import"), Australia under-utilized its 
" ca.pacity to import", because of a. relatively large deficit 
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in invisible trade. This large dericit was mainly 
brought about by the dericit in the "property income" item. 
The Australian export-GNP rati o was higher than 
the import-GNP ratio in each particular period. But, how 
have the two ratios moved with respect to each other in 
the long run? In particular, have they moved parallel 
with each other, or not? To answer this, recall that we 
have been concerned with the import -GNP ratio in c onst ant 
prices. Taking this and the above identi ty equation into 
account, the appropriate export -GNP ratio is the ratio or 
GNP or exports which are deflated by import prices (let 
us call this ratio simply the " export ll-GNP ratio). 
Table 306 summarises t he average "expor t "-GNP 
ratio for each period. The average "export l1 -GNP ratio 
remained unchanged from the pre-Federation period to the 
1901-13 period, but a fter it gradually declined. Thus 
the "export!!-GNP ratio seems to give a slightly different 
picture from that given by the import-GNP ratio between 
the pre-Federation and the 1901-1 3 period . 
Table 3 .6: Average 1!Export"-GNP Ratio 
1870 -1900 
1 870 - 90 
1891-1900 
1901-13 
1920/21-1929/30 
1930/31-1939/40 
1946/47-1967/68 
!!Exportl1-GNP 
Ra tio 
% 
23 . 2 
20 . 7 
28.4 
23 . 2 
1 9.2 
1 8 .1 
12 . 5 
Sources~ Computed from the same sources as 
used for t he import-GNP ratio. For 
the sources of the import-GNP ratio, 
see Table A3 .1 in Appendix. 
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However, this different picture is a reflection 
of a relatively high "export"-GNP ratio during the 1890's. 
If the pre-Federation period is further divided into two 
sub-periods, the 1870-90 and the 1891-1900 periods, then 
a similar pattern to that given by the import-GNP ratio is 
revealed, that is, the "export"-GNP ratio first rises and 
later declines. However, note that the "export"-GNP ratio 
on the average reached its highest level in the 1890 l s 
while the import-GNP ratio was highest in the 1901-13 period. 
This suggests that the upward trend in the import-GNP ratio 
from the pre-Federation to the 1901-13 period was made 
possible by an increase in the "export"-GNP ratio during 
the 1890's. 
These movements support the argument of 
Section III. The improvement of the intercolonial as well 
as the international transport system, and the diversification 
of export cornmodities away from traditional commodities to 
the "new" commodities were responsible for increasing 
"export"-GNP ratio albeit at the expense of a decline in 
the terms of trade from the 1 880 's to the 1890's. 
The increase in the "capaci ty" to import later 
tended to raise the import-GNP ratio as described earlier. 
The upward trend in the import-GNP ratio from the pre-
Federation to the 1901-13 period was led by the increase 
in the "capacity to import". Without the expansion of 
export industry or the "capacity to import", it might 
hardly have been possible at that stage of economic 
development to increase the import-GNP ratio during those 
two periods, because the capital inflow was reduced from 
-
~---------------------
62 
£174 million in the 1880 l s to only £48 million in the 
1890 1 s, and there was capital outflow of £14 million 
in the 1901-13 period. l 
VI Conclusion 
We have examined the import-GNP ratio over the 
past one hundred years in Australia. From the pre-
Federation period to the 1901-13 period, the import-GNP 
rat io rose mainly bec ause of the growth of domestic 
market, while after World War I the ratio began to decline 
because of the influence of such additional factors as 
tariffs and relative import prices. 
It is well known that the import-GNP ratio in 
Australia declined markedly between the 1920 ls and the 
1930 ' s . 2 This decline has been qualitatively attributed 
mainly to tariffs and the depression. From Table 3 . 4 
we can in fact specify these influences: of a 24 per cent 
decline of the import-GNP ratio between the 1 920 's and 
1930 ' s, 42 per cent was due to an increase in tariffs, 
29 per cent to an increase in GNP and 29 per cent to 
other factors (excluding relative import prices). It is 
1 
2 
Cf. N.G. Butlin, Australian Domestic Product, Investment 
and Forei n Borrowin 1861 -1938/39, ( Cambridge 
University Press, 19 2 , Table 2 ,p. 444. 
See, for example, Colin Clark and J . G. Crawford, The 
National Income of Australia (Angus & Robertson 
Ltd . , 1938), pp . 98-100. R.S . Gilbert, "Imports and 
Economic Growth in the Australian Economy, 1918/9 to 
1956/57" , paper presented at The Research Seminar on 
Aus tra Ii an Import s, Canberr a Uni versi ty College, ,Tune 
1958 , and R. H. Dean, 1!Imports Replacement in the 
Australian Economy, 1921-5 7", unpublished MA thesis 
submitted to the University of Western Australia in 
1960, p. 22 . 
-
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the increase in tariffs that played the most significant 
role in reducing the import-GNP ratio. Compared with 
other periods, GNP played a relatively small part. 
On the other hand, a perennial subject of discussion 
in Australia, particularly in the late 1950's, has been 
whether or not the development of the Australian 
manufacturing industry tends to reduce the import-GNP 
t . 1 ra lO. So far as the period from 1 901 to 1967/68 is 
concerned, the development of the manufacturing industry 
has ac tually reduced the import -GNP r a tio, although rapid 
industri ali zation such a s during the 192 0 's increased the 
short run import-GNP ratio, or income coefficient of 
imports. 
This upward movement prior to World War I , 
followed by a downward trend, was inversely associated 
with the expansion of manufacturing (import-competing) 
industry r e l ative to primary ( export) industry. In 
other words, the growing domestic market stimulated 
imports, prior to Wo rld War I , and was associated with 
increased exports or the expansion of the primary industry. 
However, after World War I , the enlarged domestic market 
allowed profitable local producti on of importables, and 
manufacturing grew fast enough to r educe the overall 
import-GNP ratio. 
1 
See papers presented at, and the report of proceedings 
of, the Research Seminar on Australian Imports 
(organised by H.W. Arndt), Canberra Universit y Col lege, 
June 1 958 . C. D. Kemp, "The Future of Australia 's 
External Trade tl , ANZAAS paper, 1955 , and H.W. Arndt, 
"Industrialization and External Balance - A Comment 
on Mr C .D. Kemp t s Paper tt , ANZAAS , 1955 . 
-
Chapter IV 
CHANGES IN THE IMPORT COMPOSITION AND 
IMPORT SHARES IN SECTORAL MARKETS 
I Introduction 
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In the last chapter we observed that the import - GNP 
ratio in Australia over the past one hundred years rose 
prior to World War I and thereafter declined. This upward 
movement, followed by a downward trend, was explained in 
relation to the structural change in the economy. That is 
to say, prior to World War I primary industry grew faster 
than manufacturing and so the import-GNP ratio increased, 
but after the war manufacturing industry grew faster than 
primary industry and therefore reduced the import-GNP 
ratio. 
However, what we have done so far is based upon 
an aggregate import-GNP ratio. With the import-GNP ra io 
movement, as observed in the last chapter, some commodity 
imports increase more rapidly than others. As an economy 
develops, the composition of domestic demand for goods 
must change. This change may result in an increase in 
some commodity imports relative to others. Change in the 
composition of imports may also imply a change in the 
ratio of aggregate imports to national output. 
It should be noted immediat e ly that, when 
domestic demand is shifting toward some commodity group, 
this shift does not necessarily imply a corresponding 
shift in import composition. For, as an economy' develops, 
supply conditions may change to affect import demand 
which is determined not only by domestic demand for, bu 
..... 
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also by domestic supply of, importables , Thus, if both 
domestic demand for and domestic supply of some commodity 
group are growing but the former is increasing at a 
slower rate than he latter, import demand for this 
commodity group will decrease. Provided that the other 
imports in the aggregate do not also decrease as rapidly 
this will lead to a decrease in the proportion of that 
particular commodity group in total imports. From this 
viewpoint, it is necessary to examine how the import share 
in the domestic market of a commodity group has changed 
over time . 
In this chapter, we first consider the possible 
effects of economic development on the composition of 
imports and import shares in domestic markets. Second, 
the changes in import composition are examined against 
the Australian case . Finally, the changes in import 
shares in the sectoral markets are studied and their 
effects on the import-GNP ratio in aggregate are assessed. 
II A Relationship between Import Composition 
and Economic Development 
Since we are interested in the effect of economic 
development, i.e . , an increase in GNP per capita, on the 
structure of commodity imports, it is useful to divide 
commodities according to the nature of demand: commodi ies 
which are demanded for final use, i.e., final goods, and 
commodities which are demanded for the production of final 
goods, i.e., intermediate goods. Final goods are further 
divided into two groups : (final) consumer goods and 
(final fixed) capital goods. We shall now consider a 
possible relationship between economic development and 
imports of these three different commodity groups. 
..... 
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In the early stages of economic development 
consumer goods may be expected to make up a high proportion 
of total imports. This might be so because the economy, 
in its early stages, tends to specialize mainly in the 
production of national staples or other agricultural 
products. Although intermediate and capital goods may be 
imported for the production of both export goods and non-
internationally traded goods, a large portion of total 
imports is likely to be consumer goods. 
However, as the economy develops, i.e., per capita 
income increases, more consumer goods may be produced 
locally. There are various reasons why the increased 
production may be of consumer goods rather than capital 
and/or intermediate goods. First, the demand for consumer 
goods in the domestic market has been demonstrated by 
1 imports of consumer goods. From the producers viewpoint 
it seems safer to produce those goods for which there is 
already a sufficiently large domestic demand. 
Second, consumer goods may be more standardized 
than intermediate and capital goods. Of course some 
consumer goods, such as durable consumer goods, might be 
more differentiated than intermediate and capital goods, 
and there may be many standardized intermediate goods. 
Yet, consumer goods, such as light consumer goods, may 
1 
For this point, it is worthwhile citing what 
A.O. Hirschman states: "o •. imports •.• provide the safest, 
most incontrovertible proof that the market is there. 
Moreover, they condition the consumer to the product, 
breaking down his initial resistance . Imports thus 
reconnoiter and map out the country's demand; they remove 
uncertainty and reduce selling costs at the same time, 
thereby bringing perceptibly closer the point at which 
domestic production can economically be started' . 
Albert 0 0 Hirschman, The Stra t egy of Economic Development, 
( New Haven: Yale University Press, ~50), po121 o 
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be more standardi zed than other types of commodities. If 
this is so, then it may be easier for the late developing 
country to produce consumer goods, particularly light 
consumer goods, than other types of goods . This is because 
one of the most important characteristics of standardized 
goods is the relatively technically-less-sophisticated 
method of production and the small inputs of highly-skilled 
1 labour. 
2 Finally, as H.Bo Chenery has shown, the effect of 
the market size on the production of consumer goods is 
relatively small compared to others. That is to say, 
economies of scale seem to be less important in the 
production of consumer goods than in the production of 
intermediate and capital goods. 
On these grounds some consumer goods can be produced 
locally in competition with imports as per capita incomes 
increase. This will have at least two effects concerning 
import composition. First, it will tend to reduce imports 
of consumer goods. Second, since the production of final 
1 
2 
The importance of the standardization of products in the 
transfer of production from the country of innovation to 
other countries has recently been analysed in the framework 
of a theory of product cycle . See Raymond Vernon, 
1!International Investment and International Trade in the 
Product Cycle1!, Quarterly Journal of Economics, LXXX ( May 1966 ) 
and S. Hirsh, Location of Industry and International 
Comnetitiveness, (Clarendon Press, 1967) . Also see 
Harry G. Johnson, Com2arative Cost and Commercial Policy 
Theor for a Develonin World Econom - Wicksell Lectu res 
19 Stockholm & Wicksell, 1 9 
Hollis B. Chenery, "Patterns of Industrial Growth1! , 
American Economic Review, Vol. L (September 1960) . 
-
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consumer goods requires intermediate and capital goods, 
many of which will be imported, it will increase imports 
1 
of intermediate and capital goods. Consequently, the share 
of consumer goods in total imports will decline while that 
of intermediate and/or capi al goods will rise. 
After a country produces its own consumer goods 
on a sufficient scale, it may begin to produce its own 
producersv raw materials (or intermediate goods), mainly 
because the existence of the domestic consumer goods 
industry at a sufficient scale indicates that there exists 
for intermediate goods a domestic market which may be 
large enough to exploit the economies of scale in the 
production of domestic goods. The expansion of the 
domestic intermediate goods industry will substitute for 
some imports of corresponding goods and increase imports 
of capital goods. At the same time, since it is plausible 
to assume that the work force and the supply of capital 
are increasing over time, the local consumer goods industry 
may continue to expand. Therefore, during this period the 
share of consumer and intermediate goods in total imports 
may tend to decline, while that of capital goods is likely 
to increase. 
Subsequently, expansion of the local intermediate 
goods sector may induce sooner or later the setting up of 
a local capital goods industry which experiences a 
substitution of domestic production for imports. At this 
1 
Although H.B. Chenery thinks that an increase in, for 
example, consumer goods output permits the substitution 
of domestic production for imports, not only of consumer 
goods but also of inte rmediate goods at once, our argument 
here allows a time lag between the growth of the market 
size for intermediate goods and the setting up of a local 
intermediate goods industry. See HoB. Chenery, opo cit., 
p. 645. 
-
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new stage of economic development, the capital goods share 
in total imports may decline though the intermediate and/or 
final consumer goods are likely to increase their shares. 
The above hypothetical arguments are based implicitly 
upon the assumption that an economy is likely to develop along 
t he li n e of diversification in its structure. It is of 
course plausible that, during the process of economic 
de v e l opment , there might be short term conflicts between 
speciali zation and diversification of production. 
Nevertheless, in the long run, the'economy is likely to 
develop by diversifying its structure of production. This 
is mainly because the supplies of work force and capital 
b d t . t · 1 may e assume 0 lncrease over lme. The diversification 
of t he economic structure may also be brought about by the 
belief that industrial activities involve beneficial 
externalities of various kinds : this belief tends to 
produce tariff protection in favour of local industrial 
production. 2 
Therefore, in the course of economic development 
involving the diversification of the economy's structure, 
the above argument suggests that there may exist three 
s t ages of change in import composition: the first stage 
where the composition of imports is likely to shift 
gradually from consumer goods towards intermediate and 
capital goods; the second stage where the import composition 
1 
2 
For the relationship between increasing supplies of 
work force and capital and the diversification of an 
economy, see Kiyoshi Kojima, Nihon Boeki to Keizai Hatten, 
(Japanus Trade and Economic Development), crokyo: 
Kunimoto Shobo, 1958 ), especially chap. 8 , and "Capital 
Accumulation and the Course of Industrialization with 
Special Reference to Japan", Economic Journal, vol.LXX 
(December 1960) . 
See Harry G. Johnson, " Economic Theory of Protectionism, 
Tariff Bargaining and the Theory of Customs Union ll , 
Journa l of Political Economy, LXXIII (June 1965) . 
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tends to move towards fixed capital goods from intermediate 
and consumer goods; and the third s t age where the capital 
goods share in total imports may decline. l 
III Changes in Import Composition 
The three stages of import composition, pointed ou 
in the previous section, are very simplified but as an 
economy develops and diversifies its structure we might 
expect these stages in import composition in the long run. 
In the light of the above argument then, how has 
import composition in Australia changed over the past one 
hundred years? Has it moved along the lines described 
above? If so, can we identify even roughly when it passed 
the first, second or third stage? If not, why not? 
From official statistics the data on imports by the 
economic classes of consumer, intermediate and capital 
goods are available since 1913, though only for selected 
years until 1 937/38. On t he other hand, N.G. Butlin 
has estimated for every four years from 1 861 to 1 901 the 
imports of Victoria and New South Wales grouped into ten 
subdivisions. This e stima t ion excludes intercolonial 
trade . These imports accounted for roughly 80 per cent 
of the total Australian imports during the period. His 
1 
In this context, it is worthwhile to quote what 
Albert O. Hirschman has recently declared: IINo matter 
what its original impulse, lSI [Import-Substituting-
Industrialization] s arts predominantly with the manufacture 
of finished consumer goods that were previously imported 
and then moves successfully, to the ' higher stages ! of 
manufacture, that is, to intermediate goods and machinery, 
through backward linkage e ffects" . See Albert O. Hirschman, 
liThe Political Economy of Import-Substituting Industrial-
ization in Latin America!!A Quarterly Journal of Economics, 
vol. LXXXII (February 196D), p.6. 
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estimates are reclassified for the present purpose. For 
this reason the commodity classification is not comparable 
1 
between the periods before 1901 and after 191 3 . 
It should be mentioned that, even in the official 
data on imports by economic class, there are difficulties 
in allocating certain items in the Oversea Trade Classification 
entirely to one economic class. Thus, for example, 
tlstereo type headphones tl are allocated equally in value 
to consumer, capital and intermediate goods. Of tlswitches 
and relays for use as original components in the assembly 
of manufacture of vehicles tl SS per cent in value is 
classified as capital goods (including motor vehicles) and 
2 
the remaining 4S per cent as intermediate goods. 
Fig. 4.1 shows, at current price bases, the 
composition of imports into Australia for the period 
from 1 8 73 to 1967/68 . From 1 873 to 1901 the consumer goods 
share in total imports declined from 6S% to SO% while 
the intermeaiate goods share increased fram 24% to 30% . 
Over the same period the capital goods share increased 
from about 11% to 20%. 
After 1913 , the consumer goods share declined until 
World War II, and thereafter it remained relatively stable 
at about a 17% level. The intermediate goods share 
gradually rose until World War II and after the war it began 
to decline steadily. The capital goods share remained 
relatively stable, if not on the increase, from 1 91 3 to 
World War II and increased rapidly after the war. 
1 
2 
For the data, see Table A401 in Appendix. 
Commonwealth Bureau of Census and Statistics allocates 
fixed portions of certain items in the Oversea Trade 
Classification to different economic classes . 
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As far as the import composition in Australia for 
the period from 1 873 to 1967/68 is concerned therefore, 
the Australian economy passed through the first stage 
described above by the late 1930' s, and is now in the 
second stage. In other words, from the standpoint of 
changes in import composition (at current prices), 
Australian economic development prior to World Wa r II 
was characterized by the substitution of locally produced 
consumer goods for imports which were associated with an 
increasing proportion of intermediate goods in total 
imports. This pattern was changed after the war. The 
Australian economy in the post-World War II period 
developed by substituting locally produced intermediat e 
goods for imports, thereby increasing imports of capital 
goods more than other imports. 
The above analysis is based on current prices. Do 
relative price movements affect changes in import composition 
observed above? Unfortunately adequate price indices for 
the three commodity groups are not available, so it is not 
possible to give an exact answer to this question . 
Nevertheless, it seems that the introduction of price 
effects does not destroy the previous argument. The 
average export price indices, using 1913 as a base, of 
the United Kingdom and the United States of America are 
available for these three commodity groups. These two 
countries were the principal sources of Australia's imports . 
The average indices are, in the order of consumer, 
intermediate and cap i tal good s , 70 , 90 and 98 in 1 899 ; 
156 , 141 and 112 in 1 929 ; 1 35 , 1 35 and 1 03 in 1937 ; and 
31 8 , 293 and 267 in 1957.1 Since this sugge st s that pric es 
increased at the highest rate in consumer goods, at a 
1 Computed from A. Maizels, Industrial Gr~wth and World 
Trade, (Cambridge University Press, 1965 ), 
Tables A60, A61, A64 and A65 •. 
74 
medium rate in intermediate goods and at the lowest rate 
in capital goods, taking price effects into account does 
not reverse, but rather strengthens our observed changes 
in import composition in current prices. 
It is now clear that the import composition 
changed noticeably during the process of Australia's economic 
development, being now in the second stage where the import 
composition is moving towards capital goods from consumer 
and intermediate goods. Studying changes in import 
composition for five countries, including Australia, for 
selected years or periods since about 1 8 70, Massau A. Adams 
has observed a trend similar to Australia's in the case of 
1 Canada and Sweden. That is to say, Canada and Sweden 
like Australia passed through the first stage and are now 
in the second stage. 
His findings seem to provide support for the 
argument in the last section. The size of the domestic 
market in Australia (as also in the other two countries, 
Canada and Sweden) is large enough to exploit the economies 
of scale in the production of (cert ain) intermediate goods, 
but not large enough to enjoy the economies of scale in the 
1 
Massau A. Adams, "Import Structure and Economic Growth: 
A Comparison of Cross-Section and Time Series Data", 
Economic Develo ment and Cultural Chan e, vol.lS , 
January 19 7 . The remaining two countries are Japan 
and Denmark. In the case of Japan, the share of 
consumer goods' imports has constantly declined while 
that of intermediate goods has increased rapidly, and 
capital goods share first increased and declined later. 
For Denmark, the consumer goods share declined but 
there appeared no definite trend in either the inter -
mediate or capital goods share. 
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production of capital goods as much as other large countri es 
1 do . 
If the domestic supply of each commodity group, 
relat i ve to corresponding imports, and their relative prices, 
remain unchanged the import composition will determine the 
income coefficient of total imports, i . e . , the extent to 
which t o t al impor t s respond to the change in real gross 
na t ional product . That is to say the shift of import 
composition t owards commodities with relatively high income 
elasticities for imports should lead to a high income 
coefficient of total imports . 2 Thus we might expect that 
the income coefficient would reach its highest level in the 
post-World War II period because imports of intermediate and 
capital goods, whose income elasticities are believed to be 
h i gher than consumer goods, had a larger proportion of total 
imports during that period than in other periods . Or, as far 
as changes in import composition are concerned, it must be 
expec t ed t hat the income coefficient of total imports has 
been increasing over time . 
1 
2 
Running the regressions of the share of exports (imports) 
of semi-manufactured or finished manufactured in total 
exports (imports) against per capita income and population 
by using cross section data, Bela Balassa has found that 
small countries tend to have a comparative advantage in 
semi-manufactures and a disadvantage in finished manufactures. 
This is so, he says, because semi-manufactures are mostly 
standardi zed commodities but finished manufactures are 
differentiated products . See Bela Balassa, tlCountry Si ze 
and Trade Patterns: A Note ll , American Economic Re view, 
vol . LIX (March 1969) . 
Under the present assumptions, we have the following relation: 
° = (M IM)0 + (M IM)0 u u c c 
= (M 1M) (0 - 0 ) + 0 , 
u u c c 
where the subscript u stands for the capital goods and 
intermediate goods (or producers l raw materials), the 
subscript ~ for consumer goods, M for total imports, and 
° is the income elasticity of demand for total imports 
and so on . By definition, M = M + M. Thus if ° 
u c u 
is greater than ° , (M 1M) is increasing over time, and 
c u 
thus ° must increase, since ° and 0C have in the normal situation positive values . u 
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As seen in the last chapter however, the income 
coefficient reached its peak in the 1920 ts and after then 
declined . Thus changes in import composition can reasonably 
explain an increasing trend in the income coefficient up 
to the 1920 ' s, but they fail to explain a declining trend 
after that decade . It is now clear that after the 1920's 
the domestic supply of importables played an important 
role in determining ( or reducing) the income coefficient 
of total imports, since import demand is also functionally 
related to the domestic supply of importables to determine 
the income coefficient . l 
IV Changes in the Import Shares in the 
Sectoral Markets 
How did the domestic supplies of consumer, intermedi a te 
and capital goods change relative to corresponding imports 
over the past one hundred years? Or, how did the import 
share in these three sectoral markets change? Looking at 
changes in their import composition we have already inferred 
that the process of Australian economic development was 
characterized by the substitution of locally produced 
consumer goods for imports prior to World War II and by 
1 
If there is a change in the domestic supply of import ables 
relative to corresponding imports, the income elasticity 
of demand for imports, for example, of consumer goods 
can be written as: 
cr c = 
where Dc and Sc respectively refer to total domestic 
demand for and supply of consumer goods, and 8 and E c c 
respectively to the income elasticity of domestic demand 
for consumer goods and the output elasticity of the 
domestic supply of consumer goods. Because of the 
present assumption that the domestic supply of importables, 
relative to corresponding imports, i.e., ( S 1M ) changes 
c c 
cr
c 
does not remain constant as assumed in the previous 
paragraph . 
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the replacement of i mports by loc a lly produced i n t e rmedi ate 
goods after the war. Is it really the case? These are 
the questions to be answered in this section. 
Because of the many problems relating to the 
availability of data and consistency and comparability 
of classifications of domestic production and imports, 
it is difficult to analyse the changes in the import share 
in sectoral markets 0 Given the import classification 
which has been adopted so far, it is not possible to 
make a corresponding classification of domestic production 
by rearranging official production statistics. 
One of the most practical methods of avoiding 
these kinds of difficulties is to use national account 
statistics. More specifically, "expenditure on goods 
and services" in national accounts can reasonably be 
regarded as a measure of the size of the domestic ma rke t 
for consumer goods, though s e rvices a re excluded from 
imports under consideration. Similarly, "gross fixe d 
capital expenditure" can be assumed to represent the 
size of the domestic fixed capital goods market. On ce 
this method is adopted, all data needed are availa bl e 
1 for the past one hundred years. 
But there still r emains a problem: how to measur e 
the size of the domestic market for int e rme diate good s ? 
The data on this market cannot be obtained from the 
national account statistics because of the inherent na t ure 
of these statistics. It might be possible t o collec t all 
figures of "material used" from official production 
statistics, but this method is not adopted here. I nst ead 
1 
For the data, s ee Ta ble A4 . l in t he Appe ndix. 
the imports of intermediate goods are simply related to 
the gross national product which is taken as proxy for 
1 
the si ze of the indirect demand for intermediate g oods . 
Fig . 4 . 2 shows the three ratios since 1873: the 
ratio of imports of consumer goods to consumption 
expenditure, of the imports of intermediate goods to 
gross national product, and of the imports of capital goods 
to fixed capital expenditure or gross investment. First, 
the share of the market for consumer goods held by imported 
consumer goods gradually declined from about 18% in 1 873 
to about 4% in the 1 960 's. Se cond, the ratio to GNP of 
the imports of intermediate goods remained fairly unchanged, 
if not on the increase, at the level of about 6% before 
World War I. During the interwar period it was at a 
relatively high level around 1 2% , with a slightly decreasing 
trend . In the post-World War II period it was gradually 
declining . Finally, the import share in the capital goods 
market fluctuated more than any other ratio . This was 
mainly due to fluctuations in gross investment. Although 
there appears to be no definite trend in the import share 
of the capi tal goods market, we might say, though very 
roughly, that this share remained stable at the level of 
around 20% throughout the whole period. 
1 
The ratio of the imports of intermedia te goods to GNP 
is related to the share of imports in the domestic market 
for intermediate goods as follows: 
Mr/Y = (R /Y) (Mr /R) , 
where Mr is imports of intermediate goods, Y the 
gross national product, and R the total supply of 
intermediate goods. Thus, as far as the ratio of R/Y 
remains unchanged or very stable, the changes in Mr/Y 
reflect directly the changes in Mr/R, i.e., the share 
of imports in the intermediate goods market. 
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It follows immediately from Fig. 4 . 2 that the imp ort 
share in the capital goods market is always higher than 
that in the consumer goods market throughout the whole 
period. Thus, when investment is growing more rapid l y 
than consumption expenditure, the total demand for imports 
1 
will be pushed up. However, as will be seen shortly , 
this does not necessarily mean an increase in import - GNP 
ratio . 
A further point to be made here is that, after the 
introduction of quantitative restrictions on imports in 
March 1952 , every ratio shown in Fig. 4 . 2 declined 
sharply and has remained generally stable since. It is 
important to note that, even after 1960 when the 
quantitative restrictions were virtually abolished, these 
ratios remained at the levels of the period of import 
restrictions. This indicates, at all events, that the 
availability from local sources of any commodity gr oup, 
particularly intermediate and capital goods, increased 
during the import restriction period so a s to keep t he 
market share held by imports stable after the r emov a l 
of import restrictions. 
Let us now turn to the question of whether t hes e 
changes in the import shares in the sectora l ma rkets we r e 
responsible for changing the income coefficient of total 
imports. Since it declined throughout the period, t he 
share of imported consumer goods in consumption expenditu r e 
1 
This point has been also made by Eo Lundberg a nd M. Hi ll, 
"Australia's Long - Term Balance of Payments Problems " , 
in H.W. Arndt and W.M. Corden (eds.), The Austr a lian 
Economy - A Volume of Re a dings, (Melbourne; F.W. Cheshire 
pty. Ltd., 1963) . Their paper was originally pu blished in 
Economic Record (May 1956 ). 
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caused the income coefficient to fall over the whole period 
concerned. On the other hand, the ratio of intermediate 
goods to GNP rose gradually until World War I, remained 
fairly stable during the interwar period and then declined 
during the post-World War II period. Thus the movement of 
this ratio tended to increase the income coefficient at 
least up to the 1920's, and after that period it tended 
to reduce the income coefficient. The effect on the 
income coefficient of the import share in the capital goods 
market is rather difficult to assess, but it seems quite 
plausible that from the 1920's to the 1930's the import 
share in the capital goods market affected the income 
coefficient in such a way as to make it decline. 
Fig. 4.2 and Fig. 4.1 together strongly suggest 
three things. First, the import share in the consumer 
goods market changed in the same direction as the proportion of 
these goods in total imports. Second, a similar 
relationship held for intermediate goods. Finally, 
there is no such positive correlation for capital goods. 
Note that a parallel relationship is what is expected 
from our previous argument. 
Let us now take into account changes in the import 
composition and the sectoral market shares together, 
both being responsible for determining the income 
coefficient of total imports as described earlier. l 
Declining trends, both in the proportion of consumer goods 
to total imports and in the import share to consumption 
expenditure, worked to reduce the income coefficient. 
Increases in the proportion of intermediate goods to 
1 
See the last two footnotes in Section III. 
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total imports and in the ratio of GNP to imports of 
intermediate goods are likely to be responsible for 
raising the income coefficient up to World War II, but 
after the war for decreasing it. A rising trend in the 
proportion of capital goods to total imports raised the 
income coefficient while the import share in the cap i t al 
goods market seemed to be neutral in its effect, 
except during the interwar period when the import share 
in the capital goods market seems to have affected the 
income coefficient in a downward direction. 
The import share in the sectoral market is related 
to the ( t otal) import-GNP ratio as follows : 
m = c m + i m. + m 
c l r 
where m is the import-GNP ratio , c the ratio of consumption 
expenditure to GNP, m the impo r t share in consumption 
c 
expenditure, i the ratio of gross investment to GNP, 
m. the import share in gross investment, and m the rati o to 
l r 
GNP of imports of intermediate goods . Thus, by using the 
above relation, it is possible to estimate the extent to 
which the change in each term contributes to the change 
in the import-GNP ratio. l The results are summarized in 
Table 4.2. Note that the table contains the term "other" 
which represents the difference between the import-GNP 
ratio in constant prices and that in current prices. 2 
1 
2 
The formula used is as follows: 
ml- mO = ! (mil+mi O)(il-i o) + !(il+iO)(mil-miO) 
+ ! (mcl+mc O) (cl-c O) + ! (cl+c o ) (mcl -mcO ) 
+ (mrl-mrO)' 
where 0 and 1 respectively refer to the base and current 
years . The first term on the right hand side is regarded 
as the effect of investment-GNP ratio of import-GNP ratio, 
the second term as the effect of the import share in the 
capital goods l market on the import-GNP ratio, and so on. 
This is so because the import-GNP ratio is measured in 
constant prices while othe r terms are in current prices. 
I 
1 897 
1 91 3 
1 929/30 
1938/39 
1 967/68 
Table 4.1: Cont r ibu tion of Various Factors to Changes 
in I mport-GNP Ratio (in percentage points) 
Actual 
Change in 
Import-GNP 
ratio in 
constant 
pr ice 
base s 
2 0 8 
-1.1 
- 5 03 
- 5 .1 
gr oss 
i n v e st-
ment a s 
a % of 
GNP 
2 ~ 9 
- 0 . 6 
0 . 2 
2 . 0 
Due to changes in 
c apital 
goods 
imports 
as a % 
of gro s s 
inve st-
me nt 
- 2 . 5 
0 .4 
0 01 
- 0 . 5 
consumption 
expenditure 
as a % of 
GNP 
- 0 . 9 
0 . 2 
0 . 0 
- 0.3 
consumer 
goods 
imports 
a s a % 
of con-
sumption 
expenditure 
- 3 . 9 
-1 03 
-1. 8 
- 0 . 2 
inter-
mediat e 
goods 
imports 
as a % 
of GNP 
7 . 2 
0 . 8 
- 3 02 
- 2u4 
other 
0 . 0 
- 0 06 
- 0 . 6 
- 309 
Source : Est imat ed f r om Table A4 . 1 in Appe n d ix by u sing t he f ormu l a st a t ed in 
in t he t ext. 
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From the table a number of conclusions can be 
drawn . First, declining trends in the import share of 
consumption expenditure reduced the import-GNP ratio 
from period to period on the one hand, and on the other 
hand it further reduced the import-GNP ratio as 
consumption expenditure as a percentage of GNP had been 
declining or remaining stable. Second, from 1 899 to 
1913 the ratio of intermediate imports to GNP increased 
about 7 . 2 percentage points followed by the further 
increase of 0.8 percentage points from 191 3 to 1929/30 , 
thereby increasing the import-GNP ratio up to the 1 920's. 
But after 1929/30 the ratio to GNP of imports of 
intermediate goods declined and was largely responsibl e 
for reducing the import-GNP ratio. Third, gross investment 
was rising more rapidly than GNP except from 1913 to 
1929/30 , so that this relatively rapid growth of investment 
tended to increase the import-GNP ratio throughout the 
whole period. However, the effect of changes in the 
import share of gross investment did not have a definite 
effect on the import-GNP ratio in one direction. Finally, 
the other term is not so important in determining the 
import-GNP ratio movement up to 1 938/39 , but it is 
certainly significant in reducing the ratio from 1938 / 39 
to 1967/68 . In other words, the changes in prices played 
an important role in determining changes in the import - GNP 
ratio from 1938/39 to 1 967/68 as was also seen in the last 
chapter. 
V Conclusion 
Let us summarize what has been said above . First 
of all, though the classification of imports between the 
periods before 1 901 and after 1913 is not exactly comparable, 
I 
the share of consumer goods in total imports into Australia 
decreased while that of intermediate goods rose and that 
of capital goods remained fairly stable until World War II; 
after the war the share of intermediate goods declined 
constantly and that of capital goods rose rapidly though 
the consumer goods share remained unchanged. Adopting 
our criteria of the stages in import composition therefore, 
the Australian economy passed through the first stage 
before World War II and it is now in the second stage. 
This movement in import composition was associated 
with changes in import shares in the sectoral markets. 
That is to say, first that the share of imports in 
consumption expenditure gradually declined throughout 
the whole period under construction. Second , the ratio 
to GNP of imported intermediate goods (taken as an 
indicator of the share of imports in the intermediate 
goods market) ros e to a peak during the interwar period 
and then gradually fell off in the post-World War II 
period. Thus, for consumer and intermediate goods, the 
import share in the sectoral market moved parallel 
to the proportion of corresponding goods in total imports. 
However, there appeared no such positive correlation for 
capital goods. 
The observed parallel relationship between the 
import share in the sectoral market and the proportion 
of corresponding goods in total imports, for consumer 
and intermediate goods, indicates that Australian economic 
development was characterized by the substitution of 
locally produced consumer goods for imports prior to 
World War II, and by the replacement of imports of 
intermediat e goods by local production after World War II. 
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Along this l ine of economic development the income 
coeff i cient of total imports, as estimated in the last 
chapter, rose until the 1920 l S largely owing to the 
increasing proportion of intermediate goods in total 
imports . After then it declined, largely this time due 
to the substitution of locally produced intermediate goods 
for imports . 
As shown in Table 4 .1, the decreasing trends both 
in consumption expenditure as a percentage of GNP and in 
the share of imports in the consumer goods market tended 
to reduce the import-GNP ratio throughout the period 
concerned . The ratio to GNP of imports of intermediate 
goods increased up to the 1920 lS to raise the import -GNP 
ratio, but it decreased after that decade and played an 
important role in reducing the import-GNP ratio . While 
the increasing trend in gross investment relative to GNP 
tended to increase the import -GNP ratio throughout the 
period, the import share in the capital goods market had 
been fluctuating in such a way as not to affect the 
import-GNP ratio in any definite direction . 
Chapter V 
INTRODUCTION TO THE IMPORT SHARE S I N 
INDIVIDUAL CO MMODITY MARKETS 
I Introduction 
In t he prev i ous three chapte rs, we analy s ed the 
changes in import - GNP ratio and in the sec toral imp or t 
shares . Consideration of the aggregate imp ort -GNP r at io 
and sectoral import shares alone is certain t o lead t o 
the neglect of some important factors which i nf l uence t he 
indiv idual components of the a ggregate import- GNP r a t io . 
Some of these factors cou ld have a p e rcept ib l e e f fec t on 
the aggregate ratio. The r e fore it is of grea t import ance 
to examine in detail the import shares in par ti cular 
commodity markets as well . 
In the next three cha pters we shal l ex amine t he 
changes over time in the imp or t sha r es in p articular 
commodity markets, namely t he mat ch , c hemical f e rtilizer 
and sewing machine ma rkets i n Au stra lia . Some ge neral 
considerations which influenc e d the select ion of these three 
markets are outlined in Section II, and in Se c t ion III 
the formulae , on which the regression analyses in t h e 
f ollowing three chap t ers are based , are present ed . 
II On Selecting Commodities 
To select a few commodities for spe cial c a s e 
studies of import shares involves variou s c ons i derati ons . 
First , the nature of commodities must be t a ken int o a c count . 
A greater range of explanatory fac t ors may b e demonst rated 
if the commo dities selec t ed are disti nguishable fr om 
each othe r with res pe ct to the following feat u res; t he 
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types of goods (whether a particular commodity is a consumep , 
an intermediate, or a capital good); the degree of 
factor-intensities; and the extent of the economies of 
scale, internal or external to the firm. 
Matches, chemical fertilizers, and sewing machines 
are different from each other in the featuroomentioned 
above . Matches can be regarded as a consumer good, 
fertilizers as an intermediate good to be used in agricultural 
production and sewing machines as both a capital and a 
consumer good. Furthermore, among these three, it seems 
likely that fertilizers are produced in a capital-intensive 
way, sewing machines in a relatively labour- intensive way, 
and matches between these two. It is rather difficult, 
however, to assess the differences in the extent to which 
the cost of production is affected by the level of output. 
But, roughly speaking, the cost of production seems to 
decrease as each industry increases its output ; at the 
highest rate in the fertilizer industry, at the lowest 
rate in the sewing machine industry and at a medium rate 
in the match industry. 
Moreover, the fertilizer industry can benefit 
through the expansion of steel or coal and other chemical 
industries because these industries produce, as by-products 
of their main activities, some of the principal raw 
materials used in the production of fertilizers. The 
sewing machine industry can be related to the expansion 
of the gun and furniture industries, because a gun has 
very similar mechanical features to a sewing machine and 
the f urniture industry can supply the tables and o ther 
wooden components of sewing machines. The match industry 
is relatively independent of the othe r industries. 
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Second, industries should be selected so that the 
imported and home produced goods are as close substitutes 
as possible . Otherwise, the trends in imports and local 
production will be related to significantly different bundles 
of goods and the import ratios will be correspondingly more 
difficult to explain as non-price influences become more 
impor tant. 
"MatChes", as sub-classified in Australian factory 
statistics, include wooden matches, vestas (or wax matches) 
and others such as book matches; "Chemical fertilizers" 
consis t, broadly speaking, of three different kinds: 
nitrogen ( N), phosphate (P2 02 ), and potash (K2 0 ) fertilizers; 
tlSewing machines" include industrial and household sewing 
h " t th f d th "I d" "I mac lnes, par s ereo, an 0 ers lnc u lng repalrs. 
Picking up corresponding items from the publication of 
official import statistics we can make similar commodity 
sub-classes of imports . Moreover, each of these industries 
produces only a small range of products . If we take into 
account the fact that many other industry sub - classes 
include more diverse items than these three, we may say 
that matches, chemical fertilizers and sewing machines 
2 
are reasonably homogeneous sub-classes. This minimises 
potential problems due to the changing composition of 
industry output . 
I 
2 
Note that in the Australian official statistics all 
repair works are included in manufacturing. 
For example, the sub-class of "Agricultural Machines 
and Implements" includes postal machines and implements, 
orchard machines and implements, machinery and equipment 
for milking and milk processing, and incubators and 
hatcheries . Another example is the sub-class tlPlant, 
Equipment and Machinery, including Machine Tools" which 
is defined to include engineers ' gauges, bulldozers, 
refrigerators, washing machines and others . 
u 
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Finally, the relevant data must be a vailable over 
a fairly long time period; if possible, from the first 
year of domestic production of the commodity selected. If 
the data of a particular commodity are available only for 
the last few years, it is not so useful to select that 
commodity, because our main concern is with the changes 
over time in the import share. In addition, the statistics 
must be comparable from year to year. 
According to the above requirements the Australian 
factory statistics record matches as a sub -c lass since 
1919-20, chemical fertilizers since 1907, and sewing machines 
since 1923-24. From the other source the data of matches 
are available for the years from 1911 to 191 3 as well. 
In Australia, matches were first produced around 1910, 
chemical fertilizers around 1880 and sewing machines in 
1924, so that for these three commodities the data are 
available over a fairly long time period; from the first 
year of domestic production for the cases of matches and 
sewing machines. Furthermore, even though there have 
been extensions of the number of industry sub-classes from 
t · t t' 1 11 f . lme 0 lme, a 0 these three lndustry sub-classes have 
been split into two or more separate industries since 
their first recorded years in the official factory statistics. 
Thus, it is relatively easy and safe to trace the development 
of production in each of these industries over time in 
connection with corresponding imports. 
1 
For example, the number of sub-classes incre a sed from 
ninety-seven in 1907 to one hundred sixty in 1930-31, and 
to one hundred seventy-eight in 1965-66. On the other 
hand, the existing sixteen major classes of industry 
have been employed since 1930-31 . Prior to that year 
a classification with nineteen major classes had been 
employed from 1902 onwards. 
6 
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III Determinants of Import Shares 
Having selected a few commodities, our next task 
is to answer the question : What factors determine the share 
of the market held by imports? In this section an attempt 
is made to isola t e the various factors which influence 
import shares . The model described below should provide 
hypotheses which can be tested statistically. First, the 
basic expression for the import share is derived from 
conventional demand theory. Second, the c.i.f. import 
price is related to the f.o . b . import price by introducing 
the tar iff rate and transport cost. Finally, the price 
of a locally produced good is interpreted in terms of labour 
productivity . 
1 Conventional demand theory suggests that the 
aggrega t e quantity demanded of each consumer good is a 
fvnction of prices of all consumer goods and aggregate money 
income . Now let us assume that there are two close 
substitutes , the imported and home produced goods, and 
no close complements . Then we have 
( 1 ) ~ = G ( p ,Ph,P ,Y), m m g 
( 2 ) Qh = Gh ( Pm' Ph' P g' y) , 
where ~ and ~ stand respectively for the aggregate 
quant i ti es demanded of imported and home produced goods, 
Pm and Ph respectively their prices to the consumer, P g 
the gene ral price level as a proxy for the influence of all 
other substitutes and complements, and Y the aggregate 
money income . 
1 
See for example , P.A. Samue lson, Foundations of Economic 
Analysis, (Harvard University Press, 1947), chap.v. 
II 
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Assuming that the consumers are utility-maximizers, 
the demand functions are homogeneous-of-degree - zero, so 
that we may divide through by any price, say, the general 
price level, to obtain 
= H ( p IP ,Ph/P ,YIP ) 
m m g g g 
= Hh ( P IP ,Ph/P ,YIP ). 
m g g g 
Now the market share held by imports is defined 
as 
(5) m = ~/Q 
where Q = ~ + Qh ' Hence from Eqs. ( 3 ) and (4), 
( 6 ) m = F ( P IP ,Ph/P ,YIP ). 
m g g g 
That is to say, the import share, m, is a function of price 
ratios and aggregate real income . It can be expected that 
am/a (P IP ) < 0 , or that the import share declines as the 
m g 
ratio of t he price of imported goods to the general price 
level inc r eases . Furthermore, am/a ( Ph/Pg) > 0 , i.e., the 
import share increases as the ratio of the price of home 
produced goods to the general price level increases. The 
e ffect of income on the import share depends upon the 
difference between two commodities ' partial income 
elasticities . If an imported good has a higher income 
elas t icity than a home produced good, the import share will 
increase as income increases, and vice versa. 
Because of the lack of data on either Ph or P , 
the import share is sometimes defined in value terms as 
( 6 ) = M-::-/C-::- = F-::- ( P IP , Ph/P ,YIP ), 
m g g g 
where M-::- = Pm~ and C-::- = Pm~ + PhQh ' Here it is assumed 
that the price of an imported good moves proportionally 
with the price of a home produced good, or Pm ~ Ph' It 
will be seen l ater that what has been said from Eq.( 5 ) 
holds in Eq .( 6) . 
'i 
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At this stage, as a digression, jt should oe 
noted that the import share m has frequently been regarded 
as a function of the price ratio Pm/Ph alone, only under 
the following additional assumptions: (i) The cross-
elasticities of demand for two goods with respect to the 
general price level are identical, and (ii) the income 
1 
elasticities of demand for the two goods are equal. 
These assumptions imply roughly that "the two commodities 
are alike in all economic respects except that they are 
not perfect SUbstitutes". It is hard to think of two such 
commodi ties, and there is no a priori ground f or adopting 
the se assumptions. Therefore, we prefer Eq. (5 ). 
Now in order to test the hypotheses implied in 
Eqs .(5) and (6), these equations are specified as 
log ( P /P ) 
m g 
log (Y/P ), g 
and 
" ( 8) log m":- = A-::- + ai- log(Pm/Pg ) + a; log(Ph/Pg ) 
+ a-i log ( Y/Pg ), 
where A, A.,:-, a. and a-:' are parameters to be estimated 
l l 
(i = 1, 2 ,3) . 
1 
See E.E. Leamer and R . M. Stern, "Measuring the Elasticity 
of Substitution in International Trade ll , (mimeo.), 
Seminar Discussion Paper, no . 7, University of Michigan, 
( January 20, 1969), and J . J . Polak, "Note on the 
Measurement of Elasticity of Substitution in International 
Trade" , Review of Economics and Statistics, vol. 32 , 
no . 16 ( 1950) . 
II 
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Logarithms are taken to base e. The log-linear form is 
employed here because in the neighbourhood of equilibri m, 
log-linear functions provide a close approximation to the 
true functional form. Coefficients of the log-linear 
form are also easily interpreted as partial elasticities 
with respect to the appropriate price variables. 
It should b e noted that the assumption of 
constant coefficient in Eqs .( 7) and (8 ) does not imply 
the substitution elasticities of an imported good for a 
home produced good with respect to Pm/Pg and Ph/Pg 
and the differences between income elasticities of these 
two goods being constant . For we have the following 
relations : 
( 9 ) sl = al/(l - m) = a~/ ( l-m.;:-) 1, 
(1 0 ) s 2 = a 2 /(1-m) = a~/(l-m-;:- ) + 1, 
(11) a 3/ ( l-m) 
-,\~ (l -m-;:- ) r = = a 3 
where 
s = 2 
sl = [a(~/Qh)/(~/Qh)J / I a ( Pm/Pg)/(Pm/Pg )] and 
I a (~/Qh) /(Qm/Qh)J / r a (Ph/Pg)/ ( Ph/Pg)]' i.e., the 
partial elasticities of ~/Qh with respect to Pm/Pg and 
Ph/Pg ' and r = [ a (~/Qh)/ ( ~/Qh)J / [a(Y/Pg) / (Y/Pg )) 
that is, the income elasticity of ~/Qh; or the difference 
between income elasticities of an imported good and a home 
produced good. Thus, even when ei ther a. and a-:' is 
l l 
assumed to be constant, s. will change in accordance 
l 
with the change in m or m.;c. This is also true for the 
relations among r, a 3 and a 3 . 
Now, from Eq .( 9), if si is negative, then a l 
must be negative, but a~ is not necessarily negative. 
But if sl < -1, then both a l and a~ must be negative. 
On the other hand, from Eq.(lO), if s2 is positive, 
.. 
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a ~ must be positive, but a~ is not necessarily positive. 
~ L 
-)~~ 
If s 2 > 1, then both a 2 and a 2 must be positive. It 
seems more likely that sl -<; -1 and s2 > 1,1 so that the 
import share either in quantity or value terms will 
decline ( or increase) if the price ratio P IP (or Ph/P ) m g g 
goes up ( down) . It is also clear from Eq.(ll) that 
a and a* are positive, zero, and negative. 
Thus far transport costs from exporting c ountries 
to the importing country, a tariff on imported goods etc. 
have not been given explicit attention. To introduc e 
these factors into the analysis, consideration must be 
given to the relationship between the domestic price of 
imported goods and the f.o . b . import price . The domestic 
price of imported goods can be related to the f.o.b. 
import price in the following way 
, 
(1 2 ) P = ( l+k+T)P 
m m 
where k represents the differences between the domestic 
landed price of imported good (p ) and the f. o .b. import 
m 
, 
price ( p ) and T ad valorem (or ad valorem equivalent) 
m 
t ariff rate, both being expressed as a percentage of f.o.b. 
import price. 
1 
Using the homogeneous -of-degree-zer o condition, we can 
derive the following relations from Eqs.( 2 ) and ( 3 ); 
and 
where sll and s 22 are respectively the price elasticities 
of ~ and Qh' s12 the cross-elasticity of ~ with respect 
to Ph' and s 2 l that of Qh to Pm' Under t he present 
assumptions, both s 2 l and s12 are positive. On the 
other hand, I . M. Morrissett has shown that "u"nless 
the cross-elasticities are extremely small, price 
elasticities must be sensibly greater than unity" 
in absolute value . (Morri ssett, II Some Recent Uses of 
Elasticities of Substitution - A Surveyll, Economet rica , 
vol . 21 (January 1953) , p. 57 ) . Thus sll < -1 
and s 22 > 1 . Hence from above relations, sl < - 1 
and s2 > 1. 
Ii 
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Sub st itute Eq .(12) into Eqs .( 7) and (8 ) to 
ob tain 
(1 3) log m = A + a l 10g(1+k+T) + a l log 
+ a 2 10g ( Ph/Pg ) + a 3 log 
1 (p IP ) 
m g 
(YIP ) g 
and 
~,\- ;\ ... 
, 
log m-'~ = Au + a l log (l +k+T) + a l 10g(P IP ) " ; \- m g 
" ; \. 
10g(Ph/Pg ) 
-, ~- 10g(Y/P ). + a 2 + a 3 g 
As described already, the coefficient of a l should be 
negative, so that the import share in quantity terms 
declines as the transport cost or the tariff rate increases. 
Furthermore, as explained above, it is more likely fOI' 
-;~-a
l 
to be negative , so that the import share in v a lue terms 
is likely to decline as the transport cost or the tariff 
rate increases . 
Now let us show that, under certain assumptions, 
the import share can be regarded as a function of the 
labour productivity ratio instead of the price ratio Ph / Pg . 
This is required because the price of the locally produ ced 
good is not always available . 
Since the total value of output is equal to the 
1 
total cost of production including profits, we have ~ 
and 
1 
( 16) Pg = ( nW)/ ( gy) 
Dividing the price into these factors is commonly 
used in international trade theory. See, particularly, 
J. Bhagwati, llThe Pure Theory of International Trade; 
A Surveyll , in American Economic Association and Royal 
Economic Society, Surveys of Economic Theory - Growth and 
Development, ( London: Macmillan, New York: St . Matins' 
Pre s s, 19 65 ) . 
•• 
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where Wh and Ware respectively the money wage rate in t he 
import-competing industry and the aver a ge money wage rate 
at home, gh the wage bill as a percentage of t he total co st 
of import competing industry, g the wa ge bil l as a percentage 
of national income, vh the output per worker or labour 
productivity in import-competing industry, y real per capita 
income, and n the ratio of total work for c e to total 
population. 
Dividing Eq.(15 ) by Eq.(16), 
(17) Ph/P g = Wh/nW) (g/gh) (y / vh )· 
Now it is sufficient to ex amine the l a st t e r m only if we 
can assume that Wh = W, g = gh and n = const ant or , more 
generally, if (Wh/ nW) (g / gh) = constant over time. Then 
Eq.(17) is reduced to 
(1 8 ) Ph/P = B(y / Vh ), where B = c onstant . g 
Substituting Eq.(1 8 ) into Eqs.(1 3 ) and (14), 
we obtain 
(1 9 ) I log m = A I + a l 10g(1 +k +T) + a l log ( Pm/Pg ) 
+ a 2 log(y/ vh ) + a 3 10g(Y/Pg ), 
and 
( 20 ) log m-::- = A-::- I + a~ log(l +k +T) + a~ 10g(P~/Pg) 
O~ 1 
+ a~ log( y/vh ) + a] log(Y/Pg ) . 
The hypotheses implied in Eqs.(19) and ( 20) are di fferent 
from those in Eqs.(13 ) and (14) in t ha t the import share 
in the former paid of equations incre a s e as the r'atio of 
per capital income to the labour produ ct i vity in the 
local importable industry increases. 2 
1 
2 
Where A I = A + a 2 log Band A-: :- I = A,:- + A; log B. 
, 
Similarly, the relation that P / P = y/v can be 
m g m 
derived, where v is the labour pr oduct i vi ty in 
exporting indust~ies in foreign count r i es. But to do 
so, we have to make similar assumptions a s above f or 
foreign countries and the home country, whi ch are hardly 
justifiable. 
.-
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IV Summary and Modifications , 
Three commodities, matches, chemical fertilizers 
and sewing machines were selected for the special case 
studies of the import shares, because they satisfied 
reasonably well the following requirements: 
(a) The nature of these commodities are different 
or distinguishable from each other in several potentially 
useful respects . 
(b) Each commodity is classified as a sub-class 
in official statistics . 
(c) The relevant data at least on imports and 
local production are available over a fair y long time 
period . 
In the fol lowing three chapters we attempt to 
test Eqs . (13) and (19) or Eqs .(14) and ( 20). However, 
since these equations are for consumer goods they are 
subject to some amendment, when an intermediate good such 
as chemical fertilizers is under study. Specifically, in 
the case of fertilizers which will be analysed in 
Chapter VII, the quantity of farm production ( Q ) will 
a 
replace real income and the pric of farm products ( P ) a 
will be added, i.e., 
(21 ) log m = B + b l log(l+k+T) + b l 
+ b 2 log(Ph/Pm) + b 3 
+ b4 1og(Qa)' 
I 
log ( Pm/Ph ) 
log ( P IP ) 
a g 
Finally, it should be not d that testing the 
above e quations to get quantified results is not enough . 
In the f o llowing chapters we will try as much as possible 
to pay attention to qualitative factors which are 
ultimately reflected in the above equations . 
Chapter VI 
IMPORT SHARE IN AUSTRALIAN 
MATCH MARKET, 1911 - 1930 
I Introduction 
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The value of imports less re-exports of matches 
was in 1 911 about 75 per cent of the Australian consumption, 
but in 1930/31 became negligible. Since matches were 
first produced in Australia around 1 91 0 , it t oo k about 
twenty years for the Australian match industry to grow 
up enough to supply the whole of local requirements . 
Since 1930 there has been little net import of ma tches. 
In the early 1950 l s it was reported that lithe Australian 
match industry is well established and efficiently 
operated" .1 
We are interested in changes over time in the 
share of the market held by imports, so t hat it is 
enough for us to focus our attention on the twenty year 
period 1911 to 1 930 . What factors, specific and general, 
operated behind changes in the import share in the 
Australian match market during the period concerned? 
II A Brief History of the Industry , 1911-1930 
Before answering the above question , let us 
describe briefly the development of t he match industry 
in Australia during the period from 1911 to 1930 . In 
the first place, it is worthwhile mentioning that there 
1 
Division of Industrial Development, Department of 
National Development, Commonwealth of Australia, The 
Structure and Ca acit of Australian Manufacturin---
Industries. Canberra. 19 2 , p. 3 . 
.-
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are two distinguishab l e kinds of matches. One is wax 
matches ( or vestas) which are generally preferred by 
miners, and the other is wooden matches including o thers 
such as book matches, which are in general f amily u s e . 
Around 191 0 three match factories were established 
in Australia, all of them located in Victoria . They were 
Bryant and May, Bell and Co . Pty . Ltd . , which has been 
known as Bryant and May Co . Pty . Ltd . , since March 1 922 , 
E . L . Bell and Co . Pty . , and the Commonwealth Ma tch Co . 
Pty . Ltd . It was not until 1 914 t ha t the fi rst f actory 
in New South Wales, the Fe deral Match Co . Ltd . , was 
established . During the period under considerat i on the 
number of factories making matches was not more than 
five . The main factories were, however, Bryant and May Co . , 
and the Federal Match Co . These two factories, together 
wi th the Western Australian Ma tch Co . Ltd . , which was 
established in 1932 , and the Australian Match Mfg . Co . 
Pty . Ltd . , which commenc ed manuf acture of matches in 
Queensland in 1969, are the only manufacturers at the 
present time in Australi a . 
In the industry there was an average employment 
of 414 persons for the period of 1911-13 , (which wa s the 
only period Where data was a vail able befo re 1919/20) , 
687 for the early 1920 ' s, and 840 for the late 1920 's. 
The average value of annual output from the indus t ry was 
increased from £76 , 000 in the pre -World War I, t o £490,000 
in the early 1 920 ' s, and to £574 , 000 in the late 1920 ' s . 
On the other hand, the value of fixed capital on the 
average for t he corresponding periods was £1 08 ,000 , 
£180 , 000 and £284, 000 respectively . 
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Details of production for each factory were not 
available except the period of 191 2 to 1913. Bryant 
and May Co. alone produced in terms of gross boxes about 
92 per cent of the local production of wax matches in 
1912, and 88 per cent in 1913 . It also produced about 
37 and 71 per cent of the local production of wooden 
1 
matches in 1912 and 1913 respectively. Even though 
this information alone is incomplete, it indic a tes that 
Bryant and May Co . dominated the loc a l production of 
matches for the period concerned. 
It must be mentione d here that the two principal 
factories in Australia, Bryant and May Co . and the Federal 
Ma tch Co ., have been owned since the ir establishment 
by Bryant and May Ltd . and Bell and Co. ( a combined 
ownership of about 80 per cent) which are both in London, 
and by continental firms (about 20 per cent ownership). 
Thus, in 1 915, i t was asserted that the control 0 
Bryant and May, Bell and Co . wa s from abroad, and the 
output was subject to various contracts made with 
Continental firms, evidently not particularly in the 
interests of the Australian factory, but to s u it working 
2 
arrangements in different parts of the world . 
Development of the industry has taken place 
against a background of varying protection given t o the 
industry. The Customs Tariff 1 908 provided 6d . (British) 
and Is. ( General) per 1 00 matche s. In 1 914 , the duti es on 
1 
2 
Cf . Inter -S tate Commission of Australia, Report: 
Matches and Vestas, ( 30t h 1915 ), (hereafter cit ed as 
Report on Matches 1 915), p. 3 . 
See Report on Matches, 1 915 , p. 4 and its Appendix. 
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matches were increased t o 8d . (British) and ls . 2d . (General) 
per gross boxes of not more t han 100 matches. Further, 
with the Cus toms Tariff 1921, British and General Tariff 
rates on wax matches in boxes containing over 50 but not 
exceeding 100 vestas increased to ls.4d. and to 3s. 
respectively : those on wooden matches in boxes containing 
70 matches or less also increased to ls.ld. and to 2s. 
respectively. In 1929, by Tariff Resolution, duties on 
matches of all kinds were further increased - the British 
and General Tariff rates on the class of wax matches 
described above having been raised to 2s . and to 4s . 
per gross of boxes respectively; and on the class of wooden 
matches described above t o 2 s.ld. and to 3s. respectively. 
From 4th April 1930 imports of all kinds of matches were 
prohibited except with the consent in writing of the 
Minister for Trade and Cus toms. 
Under these specific duties, the ad vale em 
equivalent rate of duties on wooden matches are shown in 
Tab l e 6 .1 for selected years. Against these import 
duties the average annual imports of matches were valued 
in c .i.f. t erms l £17 0 , 000 for the period of 1906-10 , 
£203 , 000 for 1911-13 , £255 ,000 for the early 1920 's, 
and £1 90 , 000 for the late 1920 's. In 1930/31, Australia 
imported matches valued £1,800 which was less than the 
same years' re-exports of matches . 
1 
Es timated by taking the average cost of importation 
(excep t duty) at 1 0 per cent . Cf. Report on Matches 1915, 
Appendix, p.1 7 . 
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Table 6.1 : Ad Va lorem Equivalent Rates of Du ti es~ 
on Wooden Matches for Se lecte d Years 
1 ) 
1 911 
1) 
1914/15 
1) 
1 918/19 
1 ) 
1920/2 1 
2 ) 
1924/25 
2 ) 
1929/30 
3) 
BPT % 55 
4) 60 
GT 92 
44 
78 
1 8 
26 
15 
51 
25 
60 109 
~~) Duties are only those under the Customs Tariff 
and exclude some special duties. 
1) Boxes containing 1 00 matches or less. 
2 ) Boxes containing 70 matches or less. 
3) Estimated by using the average f.o.b. value 
per gross boxes imported from the United Kingdom. 
4) Estimated by using the average f.o.b. value per 
gross boxes imported from Sweden. 
Sources : (a) The average f.o.b. import value per gross boxes 
are estimated from Cwlth Bureau of Census and 
Statistics, Australia , Oversea Trade Bulletin, 
( various years). 
(b) Specific duties are supplied by Department of 
Customs and Excise, Cwlth of Australi a . 
III A Preliminary Analysis of Import Share 
In this section we shall try to examine, though 
tentatively, the share of the mat ch marke t held by imports. 
The total Australian consumption and the consumption of 
Australian matches was constantly going up, while the 
consumption of imported matches fluctuated around a 
level of £200 , 000 (s ee Table A6 .1 in Appendix). From 1911 
to 1 929/30 the annual compounded growth rate was abou t 
5 per cent for the total consumption and about 12 per cent 
for the consumption of Australian go ods, while the 
consumption of imported matches declined annually at the 
rate of about 2 per cent. This directly implies that the 
market share held by imports declined over the period 
concerned. This can be seen clearly in Fig. 6 . l. The 
import share declined steadily from about 80 per cent to 
about 23 per cent ln 1929/30 except for the big drop in 
1 921/22 . 
-::.e 0 
Q) 
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0 
~ 
If) 
+-
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0 
0.. 
E 
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Fig 6.1: Import Share in the Australian 
Match Market,1911-1929/30 
1 04 
O~-L~-L--~~~~~~~~~~~~~~~~ 
1919/20 1924/25 1929/30 1911 1913 
Year 
Source ' See Table A 6.1 in Appendix 
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The change in the import share is definitionally 
determined by the relative importance of the expansion of 
1 
total domestic consump t ion and that of domestic supply. 
The change in the import share from the base to current 
periods can be written as 
( 2 ) = (SOIC l ) I(CI -CO )/COJ 
- ( SOIC l ) I( Sl-SO) ISOJ 
where the subscripts 0 and 1 refer to the base and current 
periods respec t ively . The first term represents the 
effect of the expansion in total consumption on the import 
share, and the second term the effect of the expansion 
in domestic supply . From 1911 - 1 3 to the early 19201S the 
import share declined by 35 percentage points of which 
1 3 7 per cent was due to the expansion of the domestic supply 
and -37 per cent due to expansion of the domestic 
consumption . From the early 1920 1S to the late 1920 1S 
the import share declined by 8 percentage points of which 
125 per cent was due to the expansion of domestic supply 
and -25 per cent due to the expansion in domestic 
consumption . 
So far we have dealt with all matches together. 
There are two kinds of ma tches as mentioned earlier: 
wax matches and wooden matches including others such as 
book matches . The question arises: Did the import share 
in each market change differently from each other? If 
so, how did it affect imports from different countries 
into Australia? 
1 
A similar formula can be found in A. Maizels, Industrial 
Growth and World Trade, (London: Cambridge Univesity 
Press, 1965), p . 151 . 
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It was reported in 1915 that llthe consumption of 
vestas is on the decline and the preference is gradually 
1 being given to wooden safety matches". Unfortunately 
local production of vestas and wooden matches was not 
recorded separately, so that we cannot get a series of 
local consumption for each kind of matches. However, 
2 
other sources suggest that the local consumption of 
vestas in 1912 was 63 per cent of the total Australian 
consumption: in 1925, less than 1 per cent. This 
evidence clearly indicates declining use of vestas. 
This was mainly due to "legislation in some of the 
states where, during certain months, the use of the 
wax match is forbidden" , 3 because of the fear of 
bush fire. Then in 1930 's the wax match was replaced 
by the water-proof match. 4 
The change in the pattern of match consumption 
as above should be expected to affect the composition 
of imports of matches. In fact, imports of wax matches 
declined from about 50 per cent of total match imports 
in the early 1910's to about 1 0 per cent in the early 
1920's and to about 2 per ce~t in the late 1920's. 
1 
Report on Matches 1915 , p.5. 
2 
3 
4 
Ibid., and the Tariff Board, Commonwealth of Australia, 
RePOrt and Recommendation on Matches Wooden Safet , 
July, 192 hereafter cited as Report on Matches 
1925) . 
Report on Matches 1915, p. 5 . 
From an interview with Mr B.L. Bath, Managing Director 
of Bryant & May Pty. Ltd., on september le, 1969. 
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Furthermore, changes in consumption pattern and 
in composition of imports may have affected the share of the 
market held by imports of each kind of matches. Vestas' import 
share in the local vesta market was 62 per cent in 191 2 
and nearly 100 per cent in 1925, while the import share of 
wooden matches was 97 per cent in 1912 and 28 per cent in 
1925. However it is interesting to note that the imported 
vestas' share in total consumption of matches was 39 per cent 
in 191 2 and only one per cent in 1925 . Thus the share of 
imports of all kinds of matches was influenced mainly by the 
wooden matches ' import share. 
What has been said in the previous paragraphs 
may be put into the following formula: 
LdM/C) = ( Cvl/Cl)~(Mv/Cv) + (Mv O/CvO)~(Cv /C ) 
+ ( C l /C l)~(M IC ) + (M O/C O)~ ( C IC) w w w w w w 
where the subscripts 0 and 1 refer to the base and current 
periods, and v and w to the vesta and wooden match respectively: 
~ stands for the changes in each ratio from base to current 
periods. The first and third terms may be called 
respectively effects of changes in the vestas' and wooden 
matches ' import shares, and the second and last t erms the 
effect of the changes ' in the vestas' and wooden matches' 
consumption respectively. 
The formula above shows that the market share held 
by imports of matches declined from 191 2 to 1 925 by 
46 percentage points of which 12 per cent, 76 per cent, 
95 per cent and - 83 per cent were respectively due to the 
changes in the vestas' import share and consumption, and the 
wooden matches' import share and consumption. Changes in the 
wooden matches' import share and in vestas' consumption were the 
main factors leading to a decrease in the import share, while 
in particular the change in the wooden matches' consumption 
was in favour of increasing the import share. 
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Such change s in match consumption should have 
affected imports from different countries into Australia, 
since exporting countries can be expected to specialize in 
different types of match production . Up to 191 0 the 
main sources of imports of matches into Australia were 
the United Kingdom, Belgium, Italy and Sweden. The former 
three countries mainly exported wax matches and the latter 
wooden matches . As might be expected, each country's share 
in total imports changed dramatically from the late 1900 i s 
to the la t e 1 920 ' s; for the United Kingdom, from 31 per cent 
to 7 per cent, for Belgium, from 20 per cent to a negligible 
pe r cent , for Italy from 15 . 4 per cent to a negligible 
per cent, but for Sweden from 23 per cent to 74 per cent. 
IV The Effect of Protection and Countervailing 
Factors 
So f ar we have said little more than that the import 
share declined over the period concerned because the annual 
rate of growth was higher for the consumption of matches. 
Now let us turn to the question: How and why did the 
Australian match industry increase its supply to the 
domestic market where imports were competitive with its 
product? Various factors determining the import share in 
an individual commodity market have been discussed in 
general terms in Chapter V. These factors can be now 
examined in detail for the case of the import share in 
the Australian match market. 
An increased rate of tariff is generally likely 
to decrease the import share . As described already, for 
the period under consideration, tariffs on matches were 
increased three times - in 1914, 1921 and 1929. 
Unfortunately, Fig . 6.l does not tell us very much about 
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the relation between protection and the import share, 
except that the sharp drop in the import share in 192 1 /22 
seems very likely to have been affected by the increase in 
the tariff in 1 920/21. 
However, it should be noted that there were also 
duties other than those under the Customs Tariff. Since 
November 1923, matches were imported under the Customs 
Tariff (Industries Preservation) Act 1921-22 . HBriefly, 
the effect of the operation of the Customs Tariff 
( Industries Preservation) Act was to prevent matches from 
countries other than the United Kingdom being landed in 
Australia at cost below the local manufacturers' selling 
price. Hl In addition, by the Tariff Resolution of 
4th April 1930 , a special duty of 50 per cent of the 
duty payable under the Customs Tariff was imposed on 
imported matches. 
Once s uch anti-dumping and special duties are 
taken into account as well, the classical problem of 
measuring the level of protection arises . The best si n gle 
me asure is the ratio of gross du tie s collected to t he 
f.o.b. value of imports - weighted aver>age rate of a 
tariff - as a measure of the level of protection given 
to the industry. 
This approach being adopted then, it appears 
very likely that protection given t o the i ndustry had 
certainly been effective in redu cing the i mport share , 
because the ratio of duties collected t o the value of 
1 
Tariff Board, Cwlth of Australia, Report and Recommendation : 
Tariff Revision - Matches and Vestas All Kinds, ( 29th 
September, 1932 ), (hereafter cited as Report on Matches 
1 932) , p.6. 
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imports was gradually increasing and reached in 1929/30 
a level which was more than twice as high as in 1911 
(see Table A6.2 in Appendix). In fact, based on our 
preliminary estimated equation,l it is found that the 
increase in the tltariff" from 39 in 1 911 to 85 in 1929/3 0 
tended to decrease the import share by about 52 per cent 
from 1911 to 1929/30 . 2 Therefore it is reasonable to 
conclude that the expansion of tlthe industry has been due 
in no small measure to tariff legislation which has 
secured to the local manufactures a home market for the 
whole of their productiontl . 3 
Although our estimates show that protection given 
to the industry would have reduced the import share from 
80 per cent in 1 911 to 38 per cent in 1 929/30 , there are 
some reasons for expecting that the tlpotential tl effect 
of tariff protection may be underestimated. First of all, 
l e t us recall t he fact that two principal local manufacturers, 
Bryant and May Co. and the Federal Match Co ., were both 
owned by the same parent companies abroad . Bryant and May Co. 
operated, certainly in its early days, under the contract 
1 
2 
3 
The estimated equation used here is: 
log mi~ = 7 . 6342 - 0 . 9693 log T, 
( 0 . 2 158 ) 
2 Se = 0 . 2421, R = 0 . 6271, 
where mi:- is the import share (in current prices) expressed 
in percent~ge and T the indices of the ratio of duties 
collected to value of imports with the base of the five 
years ended June 1925 . For data see Table A6 . 2 in Appendix. 
As will be seen later, this es timate does not assess 
properly the effec t of tariffs on the import share, 
because the equation in the previou s f oo t note omits 
other variables which are included in Eq .( 20) in Chapter V. ThE 
same comment is applicable to the equat ions in footnotes 
in the next sec ti on . 
Report on Matches 1 932 , p.6. 
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wi th the parent companies that it had to import cer·tain 
quantities of matches from them. l This evidence alone 
does not tell how the contract affected imports and the 
local protection of matches, and offset or reduced the 
potential effect of production. However, Bryant and May 
Co. ' s plant operated around 1915 at half of its full -
capaci ty. This indicates more or less that the arrangement 
with foreign companies seems to have restricted the local 
output, and to have encouraged more imports than would 
have occurred without this contract. 2 In these circum-
stances, the effect of protection might be less than wha t 
it would have been without these contractual constraints. 
This kind of contract is analogous to "export franchises", 
that is, overseas companies impose restrictions on the 
right of Australian subsidiaries or licensed firms to 
export . In the present case, the local match manufacturers 
were restricted in production but not export. 3 
Another factor which should be taken into account, 
in relation to protection given to the industry is that 
Bryant and May Co . dominated local production, although 
it is difficult to assess whether it had a monopolistic 
power over the local match market . But, taking int o 
considera tion the relationship between Bryant and May Co . 
and the Federal Match Co ., both of which had been 
subsidiaries of the same foreign companies, and als o the 
1 
2 
3 
Report on Matches 1915 , p. 5 , Appendix p. 25 and 2 9 . 
This is also the conclusion reached by the Int e r -
states Commission of Australia at that time. See 
ibid., p . 5 . 
For export franchises in Australia, see H. W. Arndt 
and D.R . Sherk , "Export Franchises of Australian Companies 
with Overseas Affiliations", Economic Record, vol. 35 , 
(August 1959) . 
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arrangement made with these foreign companies, it may be 
said that these two companies, if not Bryant and May Co . 
alone, had a monopolistic power over the domestic market. 
Supposing this was the case then, how did the existence 
of monopolistic manufacturers affect the effectiveness 
of protection given to the industry? 
It seems certain that the impor t s hare would be 
affected by the tariff less than if there was no monopoly. 
For a supply elasticity, with respect to a change in price 
including a tariff, is likely to be lower than in a 
perfectly competitive market, because a monopolistic 
supplier adjusts its production according t o its marginal 
revenue curve, whose slope is usually steeper than the 
corresponding demand curve. In fact merchants gave t he 
Tariff Board in 1925 the following evidence; tI ••• the 
principal reason foreign matches are import ed is because 
Bryant and Mays confine their sales to small circles of 
merchants, who have a species of monopoly over the 
distributing, while other bona fide merchants handling 
grociers do not get the same faci lities or are plainly 
refused supplies tl • l It is likely tha t monopolistic conditions 
in the local market reduced the potential effect of protection 
on the import share. 
V Effects of Prices and Other Factors 
Turn to the effects of prices on the share of 
the market held by imports . Owing to t he lack of data on 
i mport prices, the unit value of Swedish wooden matches 
is estimated from the Oversea Trade Bulletin. The indices 
1 
Report on Matches 1925 , p. 3 . 
... 
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of relative import prices estimated as above, with the 
base of the five years ended June 1925, increased from 
about 53 in the 1911-13 period to about 1 00 in the early 
1920 l S followed by a decline to about 80 in the late 19201S. 
These movements in the relative import prices thus 
decreased t he i mport share from the pre-World War I period 
to the early 1920 1s, but increased the share from the early 
1920 l S to the late 1920 1S . 1 When comparison is made between 
1911 and 1929/30 , the relative import prices worked in such 
a way as to reduce import share . By using our estimated 
equation, it is calculated that from 1911 to 1929/30 the 
relative import share in 1929/30 was at a level 28 per cent 
lower than in 1911 . 2 
What about the effect of the price of local matches 
(relative to general price level)? No data on relative 
dome s tic prices are available . Even assuming that the price 
of local matches is equal to the f.o.b. import price plus 
duties and including transport costs, the estimated domestic 
price gives exactly the same movement as the relative import 
prices . Alternatively the ratio of per capita income to 
output per worker in the industry is used as a proxy for 
the " re l a tive domestic prices" of local matches. 3 
1 
2 
3 
Regressin~ the import share on the relative import 
prices ( P / P ) , we obtain 
m g 1 
log m = 7 . 4608 - 0 . 8374 10g ( P / P ), ( 0 . 3561) . m g 
2 Se = 0 . 3280 , R = 0 . 3154 . 
Estimated by using the equation shown in the previous 
footnote . 
For the assump t ions required to do so, see Section II 
in Chapter V. 
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The "relative domestic prices" were gradually 
declining during the period concerned. This downward 
trend in the relative prices may be expected to cause the 
reduction of the import share. It is in fact estimated 
that between 1911 and 1 929/30 the relative domestic prices 
reduced the import share from 80 per cent to 2 6 per cent.
l 
Therefore, the decline of the "relative domestic prices lt 
seems to be very important in reducing the import share. 
This downward trend in the "relative domestic 
prices" seems very much more likely to occur in the early 
stages of an industry. In the early days of the industry 
in Australia, it is reported that a manufacturer found 
"no difficulty in obtaining all machinery necessary for 
the efficient equipment", 2 and that the principal local 
factory was said to be "the best and most efficient,, 3 
even by the world standards at that time. 
On the other hand, the local industry in its 
early days had difficulty in obtaining skilled labour. 
lIWe have had to train all the employees engaged at our 
factory.,,4 Therefore it should be noted that "As the 
1 
2 
3 
4 
Based on the following est imated equation: 
log m-::' = -3. 8215 + 1.6561 log(y/vh ) ( 0 • L~ 707 ) 
2 Se = 0 . 2781, R = 0 . 5078 , 
where y is real per capita income and vh output per worker in the Australian match industry, both being with the 
base of the average of the five years ended June 1925 . 
Report on Mat ches 191,2 , Appendix, p.29. 
Report on Matches 19 15 , Appendix, p.27. 
Re120rt on Matches 191,2 , Appendix, p.29. 
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hands became more adapted to the work there is less 
1 
waste." This can be also said of the employer himself. 
Now, given the technical efficiency of capital 
installed which was capable "technically" of competing 
with foreign countries, it can be reasonably expected 
that the rate of growth of output per worker in the 
industry in its early stages of development is most likely 
to be higher than the rate of growth of per capita income. 
Thus the ratio of per capita income to output per worker 
in the industry tends to decline. However, it might be 
the case that beyond a certain stage of the development 
of the industry its per worker output will grow slower 
than per capita income . 
The above argument suggests at least that the 
import share in a particular commodity market will in 
general tend to decline during the early stages of the 
industry through the effect of falling relative prices. 2 
The Australian match industry provides another 
important reason why the import share tends to decline 
during the early days of the industry. It is the reduction of 
prejudice against the local good as time passes. In 
the early days of the Australian match industry, it was 
said by the local manufacturers that there existed a 
preference for imported matches . This kind of preference 
may have been due not only to possible defects in the 
local manufacture but also to some preference in tastes 
for imported articles. Therefore such preference may cease 
1 
2 
Report on Matches 1915 , Appendix, p.29. 
This implicitly assumes that the industry is set up 
at a sufficient scale initially. If not, what has 
been said in this paragraph is not true as will be 
seen in Chapter VIII. 
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through consumers ' adjustment of their consumption 
pa t tern and through the local manufacturers ' improvement 
in the quality of their products . From this viewpoint 
the preference may be regarded as a decreasing function 
of time . The earlier the industry the greater the 
preference against local goods . Therefore it seems quite 
likely for the import share to decline over time . 
VI Results of Regression Analysis 
In the previous two sections, we have dealt with 
the effects of a tariff and relative prices, together 
with other factors, on the import share and quantified 
their effects based on separate regression equations . 
However, it should be noted that these variables mentioned 
above, together with the national income, determine the 
1 import share . 
In order to quantify properly the effect of each 
of these factors on the import share, all of these factors 
must be taken into account at one time to obtain the 
following equation: 
log m* = 10 . 8067 - 3 . 3137 log ( l+k+T) 
( 0 . 7657 ) , 
- 0 . 6965 log ( P / P ) 
( 0 . 1617) m g 
+ 0 . 9276 log(y/vh ) ( 0 . 315) 
+ 1.5417 log(Y/P ), 
( 0 . 6629) g 
Se = 0 .1389 , R2 = 0 . 9080, 
where YIP is the index of real GNP ( at the 1920/21 -g 
1924/25 prices) with the base of the average for five years 
1 
See Eq .( 20 ) in Chapter V. 
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ended June 1925 and k the transport costs which a re taken 
as 10 per cent . The term, (l+k+T), is also based 
1 
on t h e average for five years ended June 1925 . Every 
coefficient is significant at the 5 per cent level, and 
coeffic ie nt of determination is very high . 
( l+k+T) , I (y ,vh ) The coefficients of (p IP ) and m g 
have signs as expected from our general discussion in 
Chapter V. But note that the absolute value of the 
I 
coefficient of ( l+k+T) is greater than tha t of (p IP ), m g 
although they are expected to be identical in theory as 
the 
described in Chapter V. It has been recognized empirically 
that the elasticity of demand for imports, calculated with 
respect to tariff changes, is higher than the elasticities 
calculated with respect to prices . 2 Our above estimates 
point to a similar conclusion, since the change in the 
term of (l +k+T) is solely due to the change in a tariff 
because transport costs were taken as constant throughout 
the period concerned . A possible reason why a reduction 
of tariffs is likely to have a larger effect on imports 
than an equivalent change in import prices may be that 
importers regard tariff changes as permanent and reallocate 
purchases accordingly, while changes in import prices are 
often considered transitory . 3 
The positive sign of the coefficient of GNP 
indicates that the income elasticity of demand for imported 
1 
2 
3 
For the date used for the regression analysis, see 
Table A6 . 2 in Appendix . 
Cf . L.B . Krause , flUnited States Imports, 1947-1958", 
Econometrica, vol . 30 ( April 1962 ) . 
Cf . Bela Balassa, Trade Liberalization amon Industrial 
Countries - Ob ' ect ives and Alternatives, New York: 
McGraw-Hi ll Book Company, 19 7 , p . l 7 . 
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matches is greater than that for local matches. This 
might be expected since consumers ' preference seems to hav 
been for imported matches as explained already. 
Based on the above equation, the final result of 
each factor ' s contribution to the change in the import share 
1 between 1911 and 1929/30 is summarized in Table 6 . 2 below . 
Table 6 . 2 : Relative Importance of Tariffs, Relative 
Import Domestic Prices and Real GNP in Determining 
the Import Share in the Australian Match Market 
between 1911 and 1929/30 . 
Actual Rate Predlcted Rate of Change due to Predicted Rate 
of Change in of Change in 
Import Share Tariffs Relative Relative GNP Import Share from 1911 to Import Domestic from 1911 to 1929/30 Prices Prices 1929/30 
(1 ) (2 ) ( 3 ) (4 ) C5 ) (6 ) = (2 )+ 
% 
(3)+ (4)+ (5) 
% 
- 71 
% % % % 
- 59 - 25 - 45 62 - 67 
Source! Based on the regression equation by using 
the method explained in the text above . 
From the table we can draw the following conclusions: 
(1) the increased tariff would lead to a 59 per cent reduction 
of the import share between 1911 and 1929/30 ; (2 ) the increased 
relative import prices would make it possible f or the import 
share in 1929/30 to be at a 75 per cent level of 1911; 
( 3 ) the decreasing t!relative domestic pricet! would reduce 
the import share by 45 per cent from 1911 to 1929/30; but 
the growing real GNP tended to increase the import share 
by 62 per cent between these two years. 
1 
For the method used, see Section IV in Chapter III . 
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VII Conclusion 
As noted in the beginning of the present chapter, 
the Australian match industry took about twenty years to 
replace all imported matches. In this process of 
substitution of local matches for imports, protection 
given to the industry was most important as shown in 
Table 6.2. However, it might have been expected that the 
effect of protection would be greater than what was estimated, 
because of the existence of a monopolistic supplier in 
local production and an arrangement with foreign companies 
on restricting local production which tended to reduce 
the "potential" effect of protection. Nevertheless, the 
expansion of the industry was, as the Tariff Board proudly 
declared, due in no small measure to the protection given 
to the industry. 
Protection is not the only factor which was 
responsible for reducing the import share, however. 
Given the level of protection, the improvements in 
management and labour skills in the course of the develop -
ment of the industry made it possible for the local industry 
to compete with the foreign suppliers. The reduction of 
the "relative domestic prices" of matches, as a result of 
these improvements, has been found very important, though 
less than protection, in reducing the import share ( see 
Table 6 . 2 ). Relative import prices between 1911 to 1 929/30 
also tended to reduce the import share. 
The favourable foreign price movement in r e ducing 
the import share is, however, far more than offset by the 
effect of GNP on the import share: the growing GNP tended 
to increase the import share about 62 per cent from 1 911 
to 1929/30 while the increasing relative import prices worked 
to reduce the import share by 25 per cent between these two 
years . 
Chapter VII 
IMPORT SHARE IN THE AUSTRALIAN 
FERTILIZER MARKET, 1908 - 1925/2 6 
I Introduction 
1 20 
The share of imports in the Australian fertilizer 
market at constant prices l declined from about 22 per cent 
in 1908 to about 1.5 per cent in 1925/26, and since then 
it has remained within the range of 1 to 3 per cent. 
Similarly, the import share at current prices also declined 
from about 2 8 per cent in 1908 to about 5 per cent in 
1925 /26, and thereafter fluctuated around that level. Thus 
the import share changed markedly from 1 908 to 1 925/26 , 
but it was very stable at a lower level after 1 925/26 , 
particularly in terms of constant prices. Since some 
fertilizers have not been produced in Austra lia, these 
trends imply that the Australian fertilizer industry 
replaced almost all imports by 1 925/26 . 
Attention is focused, therefore, on explaining 
the change in the import share in the Australi a n fertilizer 
market for the period from 1 9 08 to 1 925/26 . In Section I I 
the early development of the fertilizer industry in 
Australia is reviewed briefly, and Section III provide s 
a tentative analysis of the import share together with 
certain aspects of demand conditions. Sections I V and V 
deal with the availability of raw materials. 
1 
The average prices of the five years ende d June 1 925 
are taken as the base. 
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II Early Development of the Fertilizer Industry 
. t 1· 1 In Aus ra la 
The fertilizer industry, broadly defined, consists 
of the production and processing of three primary plant 
nutrients : nitrogen, phosphorus and potassium. Up to 
1929/30, the Production Bulletin classified the industry 
as part of statistical Class XIV : Drugs and Chemicals etc.
2 
In Australia, phosphorus is applied to the soil as super-
phosphate nitrogen mainly as ammonium sulphate and potassium 
in the form of its salts. Superphosphate is mainly used 
in Australia to fertilize wheat crops and pastures, ammonium 
sulphate largely for the production of sugar cane, potassium 
for growing sugar-cane and for mixing with superphosphate. 
The first Australian superphosphate was produced 
in 1878 by Comming Smith & Co ., Victoria. Five years 
later, in 1883, the Adelaide Chemical Works produced 
superphosphate on a commercial scale. 3 Superphosphate 
produced by this company was principally used by market 
gardeners. Very small use was made of this fertilizer 
until 1890 .4 
The principal raw materials used in the manufacture 
of superphosphate are phosphate rock and sulphuric acid. 
Phosphate rock was first shipped to Australia from 
1 
2 
3 
4 
A brief review on the history of the Australian fertilizer 
industry is made in Industry Division, Department of Trade, 
Cwl th of Australia, The Australian Fertilizer Industry, 
(Canberra, 1960). This section owes much to this review. 
Since 1930/31, it is under Statistical Class III; 
Chemicals, Dyes, etc. 
Department of Trade, OPe cit., p.l. 
The Tariff Board, Cwlth of Australia, Report and 
Recommendation on Fertilizers (5 th December, 1929 ), p. 7 . 
Hereafter cited as Report on Fertilizers 192 9. 
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Ocean Island in 1900, and from the German Island of Nauru 
in 1 907 . 1 After World War I, a mandate for Nauru was 
transferred to the British Empire. In 1919 the British, 
Australian and New Zealand Governments s et up the British 
Phosphat e Commission to work the phosphate deposits on 
2 behalf of the three governments. 
The other important raw material, sulphuric acid, 
is in turn derived from thre e sources: brimstone sulphur, 
zinc concentrates and pyrites . During World War I, the 
Electrolytic Zinc Co. of Australasia Ltd was formed to 
extract metallic zinc from Broken Hill ore. 3 Before or 
after 1923 the company established plants for the 
utilization of gases from the roasting of zinc concentrates 
at many places in Australia, e.g., Broken Hill (New South 
Wales), Wallaroo and Birken Head (South Australia), 
Port Pirie ( South Australia), Risdon (Tasmania), and 
Cockle Creek (New South Wales).4 
Ammonium sulphate was first produced in Australia 
in 1886 by Australian Gas Light Co., of Sydney. Nearly 
twenty years later, about 1914, the Broken Hill Pty. Co. Ltd. 
r 
began to make s u lphate of ammonia.~ In both companies 
sulphate of ammonia was produced as a by-product of their 
main activities. The hird plant nutrient, potassium, has 
all been supplied from foreign countries. 
1 
2 
3 
4 
5 
Department of Trade, op. cit., p.l. 
About the early history of the British Phosphate 
Commissioners, see Royal Commission, Report on Certain 
Matters in Connection wi h the British Phosphate 
Commission (11 August 1926), Appendix HA" . 
The Tariff Board, Cwlth of Australia, Report on Bountx 
on Sulphur ( 26 June 1939), p. 6 . Hereafter cited as 
Report on Fertilizers 1 939 . 
Report on Fertilizers 1 939 , p.6. 
The Tariff Board, Cwlth of Aus tral ia, Report on Nitrogenous 
Fertilizers, ( 3 April 1964 ) , p. 6 . 
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Now to the overall development of the Au stralian 
fertilizer industry. Prior to 1908, no systematic data on 
the industry are available. In Table 7.1 some indicator s 
are given for two years, 1908 and 1925/26. Betwee n the s e 
two years the number of factories, the number of employees 
and the value of fixed capital (the las two being measured 
in current prices) grew respectively at the annual compound 
rates of 4.2, 5.0, 9.3 and 9 . 8 per cent. Every indicat or 
shows that a considerable expansion occurred during the 
period concerned in the f ert ilizer indust r y. However its 
r e lative position in overall manufacturing changed litt le 
1 betwee n these two years. 
1908 
1925/26 
Table 7.1: Some Indicators of Development of the 
Ferti l izer Industry in Australia, 
1908 and 1925/26. 
No. of 
facto r i es 
4 
29 
No. of 
employees 
882 
2,100 
For the year of 1909. 
Value of Value of 
output fixed capi 
£ 1000 £,1000 
759 362 
3,842 1,830 
al 
1) 
Not e : 1) 
Sources: For 1908; Tariff Bard, Cwlth of Australia, 
1 
This 
(1 ) 
(2 ) 
(3) 
Re ort on Manures Native 
Pyrites 2 September 191 
Section N-A, p. ll. 
For 1925 /26; Cwlth Bureau of Census and 
Statistics, Production Bulletin, 1925/26. 
can be se e n in the fol lowing figures: 
1908 1925/26 
Employees in the fertiliz er 
indu stry as a % of all mfg. 0.3 0.4 
Value of output from the 
fertiliz er industry as a % of all 
mfg. 0 . 8 0.8 
Fixed capi tal in the f ert ilizer 
industry as a % of all m.fg. 0 . 7 009 
1 24 
Owing to the lack of data, it is difficult to 
give accurate figures for each fertilizer produced locally. 
At least 90 per cent of the local production of fertilizers 
was superphosphate during the period, however. From the 
Production Bulletin it is estimated that the local fertilizer 
industry produced about 748,000 tons in 1926/27,1 of 
which 732,000 tons were superphosphate and the remaining 
16 , 000 tons were ammonium sulphate. 
Turning to the protection given to the industry, 
we note that, prior to 1921, no duty was imposed on 
imported fertilizers except ammonium sulphate which was 
dutiable at 15 per cent from 1 908 to 1910 and became duty 
free in 1911. The Customs Tariff 1921 provided duties of 
10 per cent (British Preferential Tariff), 15 per cent 
( Intermediate Tariff) and 25 per cent (General Tariff) 
upon superphosphate produced outside the British Empire, 
but other fertili zers were still imported as duty free. 
As a result, the ratio of gross duties collected to the 
f.o . b . value of imported fertilizers was zero or 
negligible during the period concerned. 
Although practically no duty was imposed on the 
actual imports of fertilizers, this does not imply that 
zero protection was given to the local industry, because 
it is quite possible to protect or penalise the industry 
through policies towards raw materials used in the 
production of fertilizers. Until 192 1 all raw materials 
for the production of superphosphate were imported free 
of duty. But in 1922 a duty of £2/10/0 per ton was placed 
1 
This is the first year where the production of 
superphosphate and ammonium sulphate are recorded 
separately in the Production Bulletin. 
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upon imported sulphur. This duty was, however, replaced 
in 1923 by a bounty on sulphuric acid produced from 
Australian minerals, the amount of bounty being £2/5/0 
per ton on the sulphur equivalent of acid produced 
(the Sulphur Bounty Act 1923 ). The bounty substituted 
for the import duty, because the import duty was considered 
"a tax on the raw material used in the production of an 
essential commodity".l 
As described above, the Australian fertilizer 
industry expanded rapidly during the period from 190B to 
1925/26, although its position relative to total manufact-
uring changed little. However, owing to the rapid growth 
of the local industry, the import share changed markedly 
during the period concerned. As shown in Fig. 7.1 the import 
share dropped sharply during World War I, then it went up 
in 1919/20 almost to the level of 1913. After fluctuating 
between 1919/20 and 1 924/25 , the import share again 
declined sharply in 1925/26 to 1.4 per cent, and it 
has remained at about this level ever since. This change 
in the import share can be simply explained statistically, 
as mentioned elsewhere, by two factors - the expansion 
in domestic demand; and the expansion in domestic supply. 
If domestic supply grows faster than domestic 
demand, the import share must decline, or vice versa. 
From 190B to 1925/26, the percentage increases in domestic 
demand for, and domestic supply of fertilizers are, at 
constant prices, 264 and 362 per cent respectively. Hence, 
the import share at constant prices decreases from 22 .4 
per cent in 190B to 1.4 per cent in 1925/26. Of this 
1 
Report on Fertilize rs 1929 , p.ll. 
~ 
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decline of 21 percentage points in the import share, 
367 per cent is due to the expansion of domestic supply 
and - 267 per cent to the expansion of domestic demand. 
The expansion of the local fertilizer industry 
affected the composition of imported fertilizers. A 
remarkable change occurred in the import composition 
during the period. While about 38,000 tons of super-
phosphate and 48,000 tons of other fertilizers were imported 
in 1908, only about 10 tons of superphosphate were imported 
out of total imports of 22,000 tons in 1916/17. Since then 
little superphosphate has been imported. This change was 
due to the rapid expansion of the local industry, and 
especially the manufacturers of superphosphate. 
III Import Share and Demand Conditions 
The expansion of the production of fertilizers 
depends, among other things, upon demand conditions for 
fertilizers and the availability and cost of the raw 
materials. l Let us first pay attention to the demand 
conditions. 
Until the turn of the century, it was common in 
Australia for the land to be cropped continuously or 
frequently without input of nutrients. As a result of 
this cropping system, the capacity of the soils to 
provide either phosphorus or nitrogen was progressively 
exhausted and the mean wheat yield per acre was steadily 
1 
In general, the following factors are considered to be 
important in the production of fertilizers: (a) the 
availability of raw materials, either from resources 
within the country or by importation from other areas; 
(b) the relatively advanced state of technical knowledge 
and skills of the people; (c) the stage of industrial 
development and the capacity to produce fertilizers; 
and (d) the level of demand for fertilizers within t he 
country . See United Nations Industrial Development 
Organization, Fertilizer Mannual, (New York, 1967) , p.1 0 . 
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decreasing from 1 2 . 8 bushels in the 187 0 's to a low 7 . 3 
bushels in the 1890's. Under these circumstances, scientific 
experiments to improve soil fertility were carried out 
between 18 98 and 1902 in New South Wales, Victoria and 
South Australia. These experiments produced the result that 
a mean wheat yield per acre was 8 .1 bushels from untreated 
crops and 13.4 bushels from those crops receiving 
1 
superphosphate. 
The general use of fertilizers in Australia followed 
from the remarkable results of these experiments. One 
indicator of this is the increasing ratio of the crop area 
fertilized to the total crop area. The ratio was 65 per cent 
in 1907/8 , 2 70 per cent in 1919/20, 75 per cent in 1 924 /25 
and 91 per cent in 192 9 / 30. Associated with the increasing 
trend in the crop area fertilized relative to the total 
crop area, the quantity of fertilizer used in Australia 
increased from 15 3, 000 tons in 1 907/8 , 3 to 327, 000 tons 
in 1913/ 14 and 853 , 000 tons in 1 929/30 . 4 
The improvements in soil fertility through the 
application of fertilizers,particular1ysuperphosphat e , 
resulted in the recovery of the mean wheat yield from 
1 
2 
3 
4 
Cwlth of Australia, Report of the Committee of Economic 
Enquiry, (Vernon Report), 2 volso (Canberra: 1 9 65) , 
pp.171-7 3 . 
For three States only (Victoria, South Australia and 
Western Australia), because data for other states are 
not available for that year. 
For the three states only mentioned in the previous 
footnote. 
In this context, it may be advisable to mention that 
during the period from 1 904 to 1918 , the Fertilizer Act 
was passed in each State in order to protect the intere sts 
of users of fertilizers. Cf. Cwlth Bureau of Census a nd 
Statistics, Australia, Official Ye ar Book of Au strali a , 
no.12 , p.378 . 
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7.3 bushels per acre in the 1890 l s to 12.0 bushels in the 
19201s.1 Consequently, though not entirely due to the 
increased use of fertilizers, the production of farm 
products incre ased abo u t 140 per cent be tween 1 908 and 
1925126 . 
From the fertilizer producers! viewpoint, 
fertilizer demand will be generally expected to increase 
as the quantity of farm production increases, assuming 
that the prices of local and imported fertilizers and farm 
products, (all prices being deflated by general price 
level), remain unchanged. This is because the demand for 
the local fertilizer can be assumed to be written as the 
following function, 
Qh = R (p IP ,Ph/P ,P IP ,Q ) -n m g gag a 
where Qh is the demand for local fertilizers, Pm the 
(c.i.f.) price of imported fertilizers, Ph the price of 
local fertilizers, P the price of farm products, P 
a g 
general price leve l and Q the quantity of farm production. 2 
a 
If relative pric e s all remain unchanged, an increase in the 
quantity of farm production will increas e the demand for 
local f ertili zers. 
Yet, the increased demand for fertilizer through 
increased farm production does not necessarily imply that 
the share of imports in the local fertilizer market will 
decre ase: whether it decreases or increases as farm 
1 
2 
Vernon Report, p.172 . 
Note that this equation is analogous to Eq.(4) in Chapter V. 
Similarly the demand function for imported fertiliz ers can 
be written as 
Q = H (p I P ,Ph/ P ,P IP ,Q ), 1m m m g gag a 
which is analogou s to Eq.(3) in Chapter V. 
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production expands depends upon the difference of 
elasticities (with respect to farm production) of demand 
for imported and locally produced fertilizers. l If there 
was a preference for superphosphate, because of the nature 
of Australian soil which wasdeficientin phosphoric acid, 
an increase in farm production during the period 
concerned was more likely to increase the demand for 
superphosphate which was entirely supplied by the local 
industry after World War I, and thus reduce the import 
share. In fact it is estimated that during the period 
from 1908 to 1925/26 (excluding the World War I period 
from 1914/15 to 1918/19) a one per cent increase in farm 
production was likely to decrease the import share by 
2 4 per cent. Nevertheless, this estimate is of little 
significance, if not meaningless, partly because it seemsmerely 
a reflection of time trends in farm production and the 
import share, and mainly because the effect of the farm 
production on the import share appears not to be significant 
when other factors are introduced, as will be seen later. 
Thus, it is safe to regard farm production as neutral in 
affecting the import share during the period under 
consideration. 
Now, holding other variables constant, the demand 
for fertilizers will increase as the price of farm products 
(relative to the general price level) rises. Here again 
1 
2 
See Eq.(21) in Chapter V. 
The estimated equation is as follows: 
log m = 20 . 8994 - 4 .1309 log Qa 
(1.6257) 
Se = 0 . 6489, R2 = 0 . 3699, 
where m is the import share (at constant prices) in 
percentage and Qa the indices of farm production with the 
base of the average of the five years ended June 1925. 
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we have no a priori reason for expecting the relative 
price of farm products to affect the demand for locally 
produced fertilizers less or more than the demand for 
imported fertilizers. However, taking into account the 
fact that during the period under consideration imported 
fertilizers consisted mainly of those other than super-
phosphate, while the local industry supplied mainly 
superphosphate, and the fact that superphosphate was 
"essential" to Australian soils, it might be expected 
that an increase in the relative price of farm products 
will lead to an increase in import demand relative to the 
demand for local fertilizers. This is so because being 
"essential to Australian soils" implies that the demand 
elasticity with respect to the change in the relative 
price of farm products is very low. If so, as far as the 
years 1908 and 1925/26 are concerned, the change in the 
relative price of farm products from 109 to 92 might be 
expected to lead to a decrease in the import share. 
IV Import Share and the Availability of 
Phosphate Rock 
Given the demand conditions, the expansion of 
the production of fertilizers depends mainly upon the 
availability and cost of raw materials. Since the 
Australian fertilizer industry during the period from 
1908 to 1925 /26 consisted almost entirely of manufacturers 
of superphosphate, it is enough to focus attention on the 
raw materials used in the production of superphosphate. 
The relative importance of raw materials in the production 
costs of superphosphate can be seen from Table 7.2 which 
shows the producers' price of superphosphate and the costs 
of the principal raw materials in one ton of the finished 
1 32 
product in Australia for the year 1927/28 . Although the 
year 1927/28 is excluded from the period under consideration, 
Table 7 . 2 : Producers' Price of Superphosphate and 
Cost s of the Principal Raw Materials in One Ton of 
the Finished Product in 1927/28, Australia. 
£ . s . d. 
Raw Materials : 
Phosphate Rock 
Sulphur 
Bags 
Sub-Total 
1. 
O. 
O. 
2 . 
11. 
14. 
10. 
16. 
5 . 
7 . 
~. 
4· 
33 
15 
11 
---:5'9 
Other Costs 1. 6. o. 27 
~ Manufacturers' Profit •.... 
Total (Producers' Price) ... 
O. 
4 · 
1 3 . 
15 . 
2 . 
6 . 1 00 
Source : The Tariff Board, Australia, Report and Recommend-
ation on Fertilizers, ( 5 th December 1929 ), p.1 8 . 
similar data shown in the table are not available for 
the period. We may use these data as the starting point 
of our following analysis . 
The table clearly indicates the importance of t he 
costs of raw materials, particularly phosphate rock, in 
determining the total production cost including profit. 
Other costs, including wages and salaries, amounted to 
about one-fourth of the total cost. It is worth mentioning 
that the wages and salaries paid in the f e rtilizer industry 
were about 10 per cent of the total value of output during 
the period, while the wages and salaries paid in the total 
manufacturing industry were about 20 per cent of its value 
1 
of output. From this viewpoint, therefore, labour costs 
were a smaller portion of total costs in the fertilizer 
industry than in the other manufactur ing industries. 
1 
Figures are calculated from Cwlth Bureau of Census 
and Statistics, Australia, Production Bulletin, 
(vari ous years) . 
133 
In this section we are c oncerned wi th the 
availability and cost of phosphate rock which amounted to 
about 33 per cent of manufacturers' selling price of 
superphosphate. 
Although the Wood Pulp and Rock Phosphat e Bounties 
Act 1912 encouraged the discovery and mining of phosphate 
rock in Australia, no claim was made for payments and no 
deposits of commercial value appeared to have been 
discovered. l As mentioned earlier, phosphate rock was 
imported from Nauru and Ocean Island which are located in 
the Pacific Ocean some 2 , 200 miles from Sydney. This short 
distance was a favourable influence over the Australian 
fertilizer industry. However, even over this distance the 
transport cost (including other related charges) of the 
phosphate rock ranged from 50 per cent to 100 per cent of 
its f.o.b. price. 2 That is to say, the transport cost 
accounted for nearly one-third to half of the cost to the 
Australian manu fac turers of phosphate rock. If a country 
is located very far from the deposit, this country may find 
it difficult to develop its own fer ilizer indu s trY9 
particularly a manufacturer of superpho sphate , simply 
owing to the re latively high transporation cost of phosphate 
rock. Unfortunately, we have not sufficient data to 
illustrate the influence of the transport costs of 
phosphate rock on the development of the fe rt ilizer industry. 
Yet, the following example may serve to illustrate t h e 
situation: It was ascertained around 1 925 that whereas 
South Africa obtaine d its phosphate rock from Morocco at 
1 
Inter-State Commission of Au s tralia, Report : Manur~ 
Native Sulphur 2 and Pyrites, (28th September 1916), p. 2 0 . 
2 
Cf. Report on Ferti lizers 1 929 , p.lO. 
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25s per ton and t he c.i.f. price was 35s per ton, Australia 
was paying a c.i.f. price of 46s.5d. per ton for the same 
1 phosphate rock. In this instance, Australia paid more than 
twice as much as South Africa for transportation. 
Now let us turn to another condition of the supply 
of phosphate rock to Australia. Under the Nauru Agreement, 
the Board of the British Phosphate Commission was constituted 
in 1919 between the Governments of the United Kingdom, 
Australia and New Zealand. By this agreement the rights, 
titles and interests of the Pacific Phosphate Company Ltd. 
at Nauru and Ocean Island, and the plant at those islands 
were purchased by the three Governments and vested in the 
British Phosphate Commission. 2 The purchase price was 
contributed to in the following proportions: 42 per cent 
by the United Kingdom, 42 per cent by Australia and 
16 per cent by New Zealand. 
According to the three Governments) contribution 
to the purchase, the United Kingdom and Australia were 
each entitled to 42 per cent of output from the Islands, 
and New Zealand to the remaining 1 6 per cent. Chiefly 
owing to the cost of freight, the United Kingdom's quota 
was distributed between Australia and New Zealand 
in the ratio of 42:16 after 1922, bringing Australia's 
actual share to approximately 72 per cent of the output 
from the Islands. 3 
The Nauru Agreement certainly made it possible 
for Australia to expand its manufacture of superphosphate 
1 
Report on Fertilizers 1929, p.1 O. 
2 
Re£ort on Fertilizers 1229, Appendix IlAIl. 
3 
Re20rt on Fertilizers 1929, p.8. 
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through the continuous and stable supply of high quality 
phosphate rock at a relatively cheap price. As to quality, 
it is said that the quality of the deposit of Nauru and 
Ocean Island is amongst the highe st in the world, its grad 
being 8 6 per cent while the grade of phosphate rock from 
1 
Morocco and Florida Pebble were 74 to 76 per cent. It 
should be noted that, under similar conditions, the cost 
of producing high grade superphosphate from a high quality 
rock is the same as the cost of producing low grade 
superphosphate from a low quality rock, though in the 
former case slightly more sulphuric acid is required. 
The price of phosphate rock imp orted from the 
Islands was cheaper than that from other source s. For 
example, phosphate ro ck was imported into Australia at the 
f.o . b. price of £2/18/0 per ton from Nauru and at £3/16/0 
from Christmas Island in 1922/23. 2 This was mainly because 
the phosphate rock from Nauru and Ocean Island was not sold 
for profit. In accordance with the Nauru Agreement, the 
price charged to the manufacturers (in the United Kingdom, 
Australia and New Zealand) was based on the cost of 
production, plus t he sinking fund and other charges and 
interest at 6 per cent per annum. 3 
Under these supply conditions of a principal 
raw material, it was possible for the Australian fertilizer 
industry to expand in competition with foreign suppliers 
1 
2 
3 
Grade is in terms of tribric phosphate of lime. 
For a series of the foo .b. prices of phosphate rock 
imported into Australia by principal countries from 1 90 6 
to 1963/64, see Helen Hughes, "Political Economy of Nau ru" , 
Economic Record, vol.40 (December 1964), Table IX, p .527. 
Report on Fertilizers 1929 , Appendix "A". 
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successfully, because the cost of phosphate rock amounted 
to about 33 per cent of the tot al product ion cost. However, 
superphosphate is not made from phosphate roc k onlyQ If 
the costs of other raw mat e rials are high enou gh to offs e u 
a favourable production cost due to the cost of phospha te 
rock, the local indu stry might not have developed. Thus 
our next task is to examine the e ffect on the local 
fertilizer industry of the substitution of a bounty for 
an import duty on sulphur, which is one of the vital raw 
materials for the production of supe rpho sphate, as s een 
in Table 7.2 above . 
V The Effect of Substitution of the Bounty 
for Import Duty on Sulphur 
As mentione d earlier, by the Sulphur Bounty 
Act 1923 a bounty on sulphur from Australian sources was 
substituted in 1 923 for a duty on imported sulphur (which 
was introduced in 1922) . The effect of this subs titution 
can be seen directly in Table 7.3. The l ocal produc t ion 
of sulphur increased considerably from 1 921 /22 (or 1 922/2 3) 
to 1925 /26 (or 1 927/28 ) owing to the bounty of £2/5/0 per 
ton of sulphur produc ed from Aus t ralian minerals, on the 
one hand, and through t he removal of the import duty of 
£2/10/0 per t on on the oth e r hand. 
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Table 703: I mports and Local Production of Sulphur 
for Selected Ye8.rs 
( ' 000 tons) 
Local Production Imports 
1921/22 
1922/23 
1925/26 
1927/28 
6 
6 
17 
26 
4 9 
38 
82 
92 
Sources: (1 ) 1921/22 and 1922/23; Tariff Board, Australia, 
Re;ort on Bounty on Sulphur , (26th June, 193 9 ), 
p. 0 
(2 ) 1925/26 and 1927/28; for imports, Tariff 
Board, Australia, Re ort and Recommendation on 
Fertilizers, (5th December, 1 929 , p oll; 
for local production, Tariff Board, Report on 
Pyrites, ( 6th March, 1929), p.4. 
Since almost all sulphur was used for the 
production of superphosphate, these increases in supplies 
of sulphur from local and foreign sources suggest that 
the local fertilizer industry expanded as a result of the 
substitution of a bounty for imported duty on sulphur. 
In fact, the value of output from the local fertilize r 
industry moved upwards from £201 million in 1922/23, to 
£2.6 million in 1923/24 and to £3 . 2 million in 1924/25; 
the number employed in the industry for the corresponding 
years were as follows: 1,592, 1, 855 and 1,969 persons . 
Therefore, it is clear the the reduction of the cost of 
sulphur through the r moval of the import duty - which was 
associated with the bounty on the local sulphur pr oduc e rs -
assisted the local fertilizer industry to expand . 
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Therefore, we find here an example of the theor'y 
1 
of effective protection which has been developed recently . 
According to the theory of effective protection a nominal 
rate of tariff may not protect an industry, since the 
e ffective protective rate for the industry depends not only 
upon the nominal tariff on the product produced by the 
industry but also upon the tariffs on imported materials 
used in the industry. In other words, from the viewpoint 
of this new the ory, the import duties on input s "impose 
a tax on the location of the activity within the nation". 2 
It is of great interest to note that this basic principle 
of the theory was already recognis e d in 1 923 as in the 
following sentenc e : "This duty [the import duty on 
sulphur] was removed in 1 923 , as it was considered that 
it was a tax on the raw material used in the production 
of an essential commodity [fertilizer or superphosphate] • ,,3 
In the light f this theory, let us examine in 
more detail the effect on the fertilizer i ndustry of the 
substitution of a bounty for an import duty on sulphur. 
More specifically, we attempted here the e stimation of the 
leve l of the effective protectiv e ra 6 brought about by an 
import duty on sulphur for the fertili zer i ndustry ( or the 
manufacturers of superpho sphate) whi ch uses sulphur as an 
input. 
1 
2 
There is now a large literature on t he theory of effective 
protection. Among them , see W.M. Corden , "The structure 
of Tariff System and the Effe c tive Protective Rates", 
Journal of Polit ical Economy, Vol .LXXIV , ( June 1966), 
HoG. Johnson, HThe Theory of Effective Protection and 
Preferenc e s lt , Economica, Vol.XXXVI (May 1969), and 
H.Go Grubel and P oJ o Lloyd, "Factor Substitution and 
Effe ctive Tariff Rate s lt , Revi e w of Economic Studies 
(forthcoming). 
H.G o Johnson , op . cit ., p. 20 . 
3 
Report on Fert i li zers 1929 , p.ll. 
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Under the as umption that the qua' tity of each 
input per unit of output is fixed, the effective protectiv 
rate for the 
( 1 ) 
industry j is commonly defined as: 
f 
g. = (v. - v . ) /v . 
J J J J 
n n 
- (t . - La .. t. ) /(l - L a .. ) 
J 1 lJ l 1 lJ 
where v. stands for the value added per unit of output 
J , 
in industry j in the absence of the tariffs, Vj the value 
added per unit of output in industry j in the presence of 
the tariffs, t. and t .. (i = 1, ••• n) are ad valorem ( 01' J lJ 
ad valorem equivalent) nominal tariffs on the pr'oduct j 
and input i respectively, and a .. the share of input i in 
l J 
the cos t of producing j in the absence of the tariffs. 
During the period under consideration, no import 
duty was imposed on imported fertilizers and raw materials 
except sulphur from 1922 to 1923. 'Thus, in the case of th 
fert i Ii zer industry in Australi a, Eq . (1) r'educe s simply to: 
n 
g. == - (a .t )/ ( 1 - La .. ), J sJ s 1 lJ 
where s stands for sulphur . In order to estimate the 
Protective rate for the industr'\r, the data on a .. and t . 
" lJ sJ 
are needed . These da t a are available f'r'oIrl 'l'able 7 .3 in 
t he previous section, if' we assume 'other costs plus 
"manufacturer's" pr>ofi t' as a pr'oxy fOl' the value added 
per> uni t of' super·phosphate. On thi s assumption, the shar'e 
of sulphur, and the total shal'e of r'aw materials in the 
cost of production are 15 per cent and 59 per cent 
respectively. 'l'hese figures are l'elated to 1927/28, and 
in that year no duty was imposed not only on any of these 
raw material but also on fertilizers, so that 8ch raw 
material ' s shar'e in the cost of IJroduetion was tndel' fl'ee 
trade . We assume these factor' shares wer'e the same ir 1922 . 
What was the level of t . in 1922/23? The value SJ 
, 
per ton of import ed sulphur (brimstone) was 948 in 1 922/23 
and the duty of 50s per ton was imposed. Hence this duty 
is equivalent to about 53 per cent ad valorem, that is, 
t . 
sJ = 53 
per cent 
per cent. 
Now substituting a sj 
and t 
sj = 53 per cent 
g. = - 19.4 per cento 
J 
n 
= 15 per cent, L: a .. = 59 
1 lJ 
into Eq .( 2), we obtain: 
This result shows that the import duty of 50s per ton of 
sulphur of foreign origin gives a negative protection 
tariff rate, - 19.4 per cent for the local fertilizer 
industryo More specifically, the value added, as defined 
above, in the fertilizer industry under the presence of 
the import duty of 50s per ton on imported sulphur (or 
53 per cent ad valorem equivalent) is only 83 per cent of 
that without this import duty. As a result of this 
reduction of the value added, the primary factors of 
production would be shifted from the fertilizer industry 
to other industries, so that the output from the fertilizer 
industry would be lower than if the duties on imported 
sulphur were zero. As a matter of fact the number of 
persons employed in the industry decreased from 1, 8 64 in 
1921/22 to 1,592 in 1922 /23 the year when import duty on 
sulphur was introduced~ In 1923/24 after the removal of 
this import duty, the number of employees in the industry 
recovered to its level of 1921/220 The value of output 
from the industry also followed a similar movement. l 
The above protection policy towards the local 
fertilizer industry, together with the supply of rich 
phosphate rock at a lower cost under the Nauru Agreement, 
enabled the industry to reduce its costs of production 
sufficiently to replace the imports of fertilizers and to 
meet practically all local requirements until 1925/26 . In 
fact the relative import prices (to general price level in 
Australia) of fertilizers fluctuated during the period 
concerned around the 150 per cent level taken on the average 
of five years ended June 1925, but the relative prices (to 
general price level) of the local product (superphosphate) 
declined from 123 in 1908 to 85 in 1925/26. This declining 
trend in the relative prices of local fertilizers and the 
changes in the relative prices of farm products mentioned 
earlier appear to be significant in determining the changes 
1 
The interpretation of the negative value-added have recently 
received a great deal of attention. If input proportions 
are not fixed, it has been shown that the measurement of 
effective protective rates in terms of changes in value-
added may wrongly indicate the direction of resource flow. 
Even if the input proportions are fixed, it is difficult 
to tell what output would have been in the absence of the 
tariff. See Stephen E. Guisinger, "Negative Value Added 
and the Theory of Effective Protection", Quarterly Journal 
of Economics, vol.LXXXIII, (August 1969), Augustine H.H. Tan, 
"Differential Tariffs, Negative Value Added and the Theory 
of Effective Protection", American Economic Review, vol.LX 
(March 1970), and "More on the Interpretation of Negative 
Value-Added in Effective Tariff Rate Calculation", 
Malayan Economic Review, vol.XV (April 1970 ), and 
H.G. Grubel and P.J. Lloyd, ltFactor Substitution and 
Effective Tariff Rates!!, Review of Economic Studies 
(forthcoming). However, the movement of labour employed 
in the fertilizer industry in Australia as stated in the 
text clearly shows the resource allocation which also can 
be predicted by the negative value-added due to the duty 
on imported sulphur. 
in the share of imports in - the Australian fertiliz er 
market during the period from 1908 to 1925/26 . 
This can be seen in the following two regression 
equations : 
r (1) log m = - 31 . 3701 - 0 .4169 log(P /P ) ( 0.6085 ) m g + 4.0848 log(Ph/P ) (1.8529) g 
+ 3 . 9562 log(Pa/P ) 
( 3 . 5579 ) g 
- 0 . 3423 log Q , 
( 3 .3717) a 
2 Se = 0 .4844, R = 0 . 7446. 
log m = - 37 .7809 + 4 . 1123 log(Ph/P ) + 4 . 5358 log (P /P ) 
( 0 0 91 93 ) g (1 . 6063) a g 
2 Se = 0 . 4581, R = 0 . 7145, 
where m is the import share (in the 1920 / 21 - 1 924/25 prices) 
r 
expressed in percentage, P the f.o.b. price of imported 
m 
fertilizers, Ph the price of locally produced fertilizers, 
P the price of farm products, P general price level, and 
a g 
Q
a 
the quantity of farm production, all variables except 
the import share are taken to the base of the average for 
the five years ended June 1925 . In Eq .(l) the coefficients 
of the relative import price and the quantity of farm 
production are clearly not significantly different from zer o . 
Dropping these two variables from the regression analysis, 
we obtain Eq. ( 2 ) where all coefficients are significant 
at the 1 per cent level. Eq .( 2 ) shows that 71 per cent 
of the variation in the import share can be explained by 
the variation in the relative prices of local fertilizers 
and farm products. 
Based on Eq .( 2 ) above, the comparison b etween 
1 908 and 1925/26 was made in Table 7 . 4. 1 The table 
suggests, as might b e expected, that the reduction of the 
relative domestic price from 123 in 1908 to 85 in 1925/2 6 
1 
For the method used to obtain results shown in Table 7.4, 
see Section IV in Chapter III . 
was chiefly responsible for reducing the import share; 
this reduction alone would reduce the import share by 
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79 per cent between these two years. The relative pri ce 
of farm products also declined from 1 09 in 1 908 to 92 in 
1925/26 , thereby reducing the import share by 1 6 per cent. 
Therefore taking these two factors together, the import 
share would decline from 1 908 to 1 925/26 by 95 per cent which 
only differs by 1 percentage point from its actual decline, 
94 per cent. 
Table 7.4: Relative Importance of Relative Price s 
of Local Fertilizers and Farm Products 
the Import Share between 1 90 and 1 92 
Actual Rate of Predicted Rate of Change due to Predicted Rate Change in the of Change in 
Import Share the Import Share Relative Re lative from 1908 to from 1 908 to Price of Price of 1925 / 26 Local Fertil- Farm 1 925/26 . 
izers Product s 
(1 ) ( 2 ) (3 ) (4) = ( 2 )+( 3) 
% % % % 
- 94 - 79 - 16 - 95 
Source: Estimated by using Eq. ( 2 ) in the text. 
VI Conclusion 
From the viewpoint of the availability of 
raw materials used in the manufacture of fertilizers, 
Australia was in a better position because it could 
import one of the p r i n cipal materials from Nauru and 
Ocean Island. Through the British Phosphate Commission 
Australia was able to obtain a high quality phosphate rock 
from the Islands at a lower cost. During or after 
World War I, sulphuric acid, the princ ipal raw mater i al, 
144 
became available from local sources as the steel industry 
developed. The local source of sulphur was further 
stimulated by the Bounty Act, on the one hand, and the 
foreign source of sulphur by the removal of import duty 
on the other. These favourable conditions, brought 
about by Australia's close location to Nauru and Ocean 
Island and by some institutional arrangements, certainly 
enabled the local industry to reduce the cost of production 
to the point where it replaced the imported fertilizers. 
It should not be forgotten, however, that during 
the period from 1908 to 1925/26 Australian agriculture 
entered into a new phase in its cropping system. Until 
19 00 almost all crops in Australia were suffering acute 
nutrient deficiency, because of the continuous cropping 
system without fertilizing the soils. Around the turn of 
the century, through various assistance a nd guidance by 
State and Commonwea lth departments, Australian farmers 
came to adopt the use of fertilizers. Thus, during the 
period under consideration the wheat yield per acre was 
increasing mainly because of the application of fertil i zers. 
Along with this new system of cropping, the Australian 
fertilizer industry developed, enjoying an enlarged market 
for fertilizers. 
Chapter VIII 
IMPORT SHARE IN THE AUSTRALIAN SEWING 
MA CHINE MARKET , 1923/24 - 1966/67 
I Int roduction 
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As shown in Fig . 8 . 1 , the share of imports in the 
Australian sewing machine market at current prices varied 
between 82 and 92 per cent for the period f rom 1923/24 to 
1954/55 , excluding 1931/32 and the World War II period. 
After 1954/55, the import share consis t ently dec lined at 
an average rate of 2 .4 per cent p e r annum, being about 
90 per cent in 1951~/55, 59 per cen t in 1965/66, and 
66 per cent in 1966/67 . Thus Fig. 8 .1 suggests that the 
t rend in import share after 1954/55 is distinguishable from 
its trend before 1954/55 . he problem in thi chapter is 
to explain t hese differen t t rends . 
Be for e enterin g into detailed analysis of the 
changes in import share, the de finition of the lIsewing 
ma chine industry" must be discussed . The industry in this 
case is not as homogeneous as in the case of fertili zers 
and matches e Concerning import shares, we should distinguish 
between complete sewing machines as finished products and 
parts and components as intermediate pro duc ts. llnfortunat e ly? 
as explained i n Chapter V, the tlsewing machine industry" is 
classifi e d as part of Statisti ca l Class IV: Industrial 
Me t als , Machines , etc . in the Produc tion Bulletin and 
inc ludes not only complete household and industri a l 
sewing machines but also parts and c omponents. Although 
the number of sewi n g machines assembled in Aust ra l ia is 
availab l e f or t he period of 1936/37 t o 1954/55 , the number 
of sewing machines imp orted is not available until 1954/55. 
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Fig 8.1 : Import Share in the AustraLian Sewing Machine Market. 1923/24. -1966/67 
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I-' 
+="" 
0' 
147 
Owing to these data limitations , sewing machines are here 
defined to include parts as well as complete machines. 
II A Brief History of the Development of the 
Australian Sewing Machine Industry 
A number of a t temp t s to establish the manufacture 
of domest i c sewing machines in Aus t ralia were made during 
the period from 1925 t o 19390 1 The first serious attempt 
was made by t he Bendigo Sewing Machines Ltd., Victoria, 
in 1924. "In deciding upon the making of sewing machines 
the company had in mind the fact that the existing Customs 
Tariff provided f o r a deferred duty on sewing machineso!12 
A deferred duty is a duty which will become operative from 
some date in the future, usually when any commodity, upon 
which a deferred duty is imposed, is locally produced in 
reasonable quantities and of satisfactory quality.3 
However, the deferred duty did not come into operation in 
1926 because the company did not produce sewing machines 
in reasonable quantities, and so investors were not disposed 
to subscribe further capital. Consequently, the company 
went into liquidation in 1926, having produced about 40 
machines per week throughout 19250 
After many attempts to revive the Bendigo Sewing 
Machines Ltd . , the Emu Sewing Machines Manufacturing Co. 
Pty . Ltd . , Vic t oria, was formed in 193 0 . It purchased the 
1 
2 
3 
A brief history of the Australian sewing machine industry 
can be found in the Tariff Board, Australia, Report and 
Recommendation : Tariff Revision - Sewing Machines, 
( lOth April , 1931), hereafter cited as Report on Sewing 
Machines 1931 , and the Tariff Board, Australia, Report on 
Domestic Sewing Machine Heads, (17th November, 19)2), 
hereafter ci t ed as Report on Sewing Machines 1952. 
The Tariff Board, Australia , Report and Recommendation: 
Sewin Machines - A lication b Bendi 0 Sewin Machines 
Limited for a Bounty on Sewing Machines, 10th December, 1925), 
p . 3. , hereafter cited as Report on Sewing Ma chines 1925. 
This unusual type of import duty was introduced in 1920 0 
See The Tariff Board, Australia, Annual Report, 1923, pp.8-9o 
plant of the Bendigo Sewing Machines Ltd. and added a n w 
plant. This company began the manufacture of complete 
sew i ng machines in 1930. 
In 1933 or 1934 , Meteor Sewing Machine Pty . Ltd. 
began manufacture of domestic sewing machine s i n a small 
way . In 1946/47 this c ompany was said to have produce d 
2 , 000 c omplete sewing machines, but producti on then cease d 
because of the illness of one of the principals, a nd t h e 
plant was sold and dispersed. l 
In 1 949 , Pinnock Sewing Machines Pty. Ltd., wh ich 
had represented Raid and Neu Company of Germany s inc e 1906 9 
entered into a contract with the Commonwealth De partment 
of De fence Production to manufacture 3 0 , 000 sewing machine 
heads over five years at the Small Arms Factory, Ne w South 
2 Wales. It is reported that the Small Arms Factory was the 
only Australian manufacturer of sewing machine h e a ds in 
1952.3 
In May 1957 , Pinno c k Manufacturing Co. Pty. Ltd . , 
South Australia , complete d a new fa c tory c apabl e of 
producing 2 , 0 00 sewing machines a month. 4 In 1 95 8 , the 
Singer Sewing Machine Manufacturing Co. de c ided t o ere ct 
a modern factory at Penrith, New South Wales. This company 
assembled sewing machines from impor t e d par t s an d late r 
progressively increased the manufacture of Aust r ali an made 
components.5 It was exp e cted that p r oduc t i on of t he new 
1 
ReEo r t on Sewing Ma ch ine s 1 952, p .ll. 
2 
Re Eort on Sewing Machine s 1952, p. L~ . 
3 
Report on Sewing Machines 1952 , p.4. 
4 
Industrial Division, Department of Trade, Cwlth of 
Australia, DeveloEments i n Aus t ralian Manufac turing I ndu stry , 
1956/57 , p. 46 . 
5 
Ibid ., p .46 . Also see Australian Fi n ancial Revi ew , 
January 10, 1 957 , p.lO. 
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p lan t woul d no t onl y be su ficient for the Austr'alia"1 B.nd 
Ne w Ze a land marke , but t here would also be a reasonab le 
1 
surplus for expo r t t o other marke t s . 
Early in 1 9 66 , Pinnock Man facturing r eas o,d a 
new mod e l light - weight machine which was said be 
ent i r e l y des i gned , devel ped and manufac t red in Au<tr'alia . 
'Table 8 . 1 indi c ates the main fj gLJ_r8S of the over-all 
development of t he Aus t ralian s ewing rrachi ne ir'dus t t's . From 
t his t able it is clear that , during t he int ~l -war period, 
the industry was developing ver'Y slowly . Afte th", war 
t he rate of development of the i ndus t ry was !r'Ol', impressive 0 
The mos t remarkable change in the i ndustry occllrlen. between 
1950 and 1960 . From 1950 t o I 60, the ra t o of incr'uase) in 
t he number of factorie' , the number- of employees, the val: .. e 
o f out put and the val e of fixed capital wJre respec tively 
55 pe:e cent, 73 per cent , 560 per een and (L~ pel cent . 
There appear to have been a signlficant t unillg c int in 
t he industry in the 19~o r s . This rapid g- ow th or t he 19~0 1 s 
is a reflec t ion of t he establishment in t he l ate 19~O ' of 
two sewing machine manufac turers: the Singe 1 ' Ipdl stries 
Pt y . Lt d . and Pinnock Manufac turing Ltd . 
1 
Aus t ral i an Financial Review , January 10, J957, p olO . 
1923/24 
1934/35 
1939/40 
1949/50 
1959/60 
1964/65 
1966/67 
Table 8 .1: 
No . of 
factories 
5 
12 
1L~ 
20 
31 
43 
41 
No o of 
employees 
92 
112 
122 
281 
L~86 
563 
L~80 
Value of 
output 
£ f OOO 
11_6 
5 0 
93 
336 
2,220 
3,021 
2 ,001 
150 
Value of 
fixed capital 
£1000 
20 
32 
47 
94 
791 
936 
601 
Source: Cwlth Bureau of Census and Statistics, 
Australia, Production Bulletin, ( Canberra) , 
various issues . 
Development of the industry has taken place 
against a background of varying rates of import duties 
placed on sewing machines. The Customs Tariff 1921 provided 
the following import duties on machine heads (for treadle 
or hand operated household sewing machines): Free for 
British Preferential Tariff (B . P . T . ), 5 per cent for 
Intermediate Tariff (I . T . ), and 10 per cent for General 
Tariff (G . T .) . At the same time the Customs Tariff 1921 
provided for deferred rates of duties of £2/10 / 0 each unit 
( B . P . T .),£3 ( I . T . ), and £3/10/0 (G . T.). In 1932, the 
deferred duties were deleted and the General Tariff was 
increased to 15 per cent . The General 'l'ariff was reduced 
to 12i per cent in 1947 and then to 7i per cent in 1964, 
while over the period British Preferential Tariff remained 
free . Table 8 . 2 summarises the rate of duties on sewing 
machine heads as well as on other machines Q 
1921 
1932 
1947 
1957 
1964 
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Table 8 . 2 : Ra t es of Tariffs on Sewing Machines 
and Machine Heads, Australia. 
BPT 
Free 
Free 
Free 
Free 
Free 
1) 
Tariff Item 
168 (A)( 2 ) 
IT 
5% 
15% 
12~% 
7~% 
7~% 
GT 
10% 
BPT 
Free 
Free 
Free 
Free 
Free 
2 ) ,3 ) 
Tariff Item 
168 (B) ( 2 ) 
IT G'I' 
5% 10% 
15% 
12~% 
12~% 
7~% 
Source: Supplied by Department of Customs and Excise, 
Cwlth of Australia, Canberra, 1969. 
Notes: (1 ) 168 (A)( 2 ); Stitching Ma chines ; Sewing 
Machines, n.e.i .; Buttonhole Punching 
and Sewing Machines, e tc. 
( 2 ) 168 (B): Sewing Machines, Treadle or 
Hand, or the type ordinarily 
used in households -
( 2 ): Machine Heads, whether imported 
separately or forming part of a 
complete machine, including 
accessories except wrenches 
and oil cans. 
(3) From 1921 to 1932 , there existed the 
following deferred duties: £2/10/0 
(B.P.T.), £3 ( I . T .), and £ 3/10/0 (GoTo) 
per unit of machine heads. 
In addition to these duties, cabinets, covers, 
tables, etc . were dutiable at 35 per cent (BPT), 35 per cent 
(IT) and L~O per cent (GT ) by the Customs Tariff 1921. After 
1932 , duties on these items became dutiable according to 
materials . Although it is difficult to gi ve precise rates 
of duties, the above rates of duties are reasonably assumed 
to have changed little, if not increased . 
Under these duties, the ratio of duties collected 
t o f . o ob . value of imports of sewing machines was 14 . 8 
per cent i n the 1 920 i s, 7 G 8 per cent in the 1 930 ' s, 3 . 3 
per cent in the 1940 ' s , 3,7 per cent in the 1950 ' s and 
5 0 0 per cent in the 1960 ' s . These ratios decreased up to 
t he 1940 l S and thereafte r increased moderately . Note that 
t he import licensing system opera ted in Australia from 
March 1 952 to February 1960 . 
III A Pre liminary Analysis of Import Share 
In this se c tion a preliminary a tt empt is made t 
analyse the share of imp orts i n t he Australian sewing machine 
market . Up to 1 954/55 , the i mports and local supply of 
sewing machines moved parallel with each other, but 
after 1955/56 imports had fluctuated around a level of 
about £380 , 000 while the domestic supply maintained its 
upward trend ( se e Table A8 . 1 in Appendix ). Therefore, 
generally speaking , the import share remained constant 
unt i l 1954/55 and , after that year, it declined . 
By definition , the changes in import share can 
be determined by changes in the total demand for and the 
local supply of sewing machines . Applying the formula,l 
it is estimated that: ( 1 ) from t he 1 920 ' s t o 1 930 1 s, the 
i mport share decreased by 7 . 1 percentage points of which 
77 . 5 per cent was due to the change in t he total demand and 
the remaining 22 . 5 per cent to the change in the local 
supply; and ( 2 ) from the 1 950 l s ( including the years of 
1 948 / 49 and 1949/50 ) t o the 1960 l s t he import share declined 
by 15 percentage points of which - 46 . 7 per cent was due to 
the change in total demand and 146 . 7 per cent the change 
in local supply . Thus , dur ing t he inter - war period, the 
1 
For the f ormula , see Section III in Chapter VI . 
• 
effect of the expansion in total demand outweighed that 
of the expansion in local supply, but in the post-war 
period the relative strength of these two facto r s was 
reversed u 
Sewing machines are defined , as noted earlier, 
to i nclude not only household and i ndustrial complete 
153 
sewing machines but also parts and comp onents. It is 
interesting to examine t he changes i n the proportion of parts 
( and component s ) in total imports of sewing machines in 
relation t o changes in t he import share . However, it was 
not until 1954/55 that imports of complete sewing machines 
were recorded separately from parts and components . Before 
that year, complete household sewing machines were recorded 
in two categor ies; machine heads and stands , whether imported 
s e parat ely or forming part of the complete machine . Thus, 
the relationsh i p between the share of imported parts in 
total imports of sewing machines and imports i n the sewing 
machine market can only be measured f rom 1954/55 to 1966/67 
( see Fig . 8 . 2 ). 
As shown in Fig. 8 02 the proportion of parts to 
total imports 0 sewing machines jumped from around 20 
per cent in the mid 195 0 1 s , to 37 per cent in 1 955/~6 , 
to 62 per cent in 1959/60 before declining to ~4 per cent 
in 1960/61 . After 1960 /61, it consistently declined to 
12 per cent in 1966/67 . On the o thel'" hand, the import share 
was in general declining thr'oughout the same period . 
Fig . 8 . 2 suggests that for the period from 1954/55 to 
1 960/61 the proportion of impoy·ted part s t o t o t a l import s 
of sewing machines increase d as the import share decreased. 
But after 1960/61 , the proportion of import ed parts to 
total imports of sewing machines decrea sed while the import 
• 
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share decreased . Why did the relationship between the 
composition of imports and import share become reversed 
around 1960/61? 
To examine this question, let us break the proportion 
of imported parts to total imports of sewing machines into 
the following three factors: 
Mp/M = /lMp/cp) ( cp/Cl/ /(M/C), 
where M and Mp stand respectively for the total imports 
of sewing machines and the imports of parts, and C and 
Cp respectively for the total consumption (or availability) 
of sewing machines and that of parts, assuming that the 
ratio of Cp/C remains unchanged over the relevant time 
period . A constant ratio of Cp/C implies that the value 
of parts per unit value of a complete sewing machine remains 
t he same over the relev ant time period. This is similar to 
a condit i on usually assumed in the over-time application of 
input - output analysis . 
Under this assumption of a constant ratio of 
Cp/C, the above identity indicates that the proportion of 
imported parts to total imports of sewing machines (Mp / M) 
will increase if the rate of change in import share in the 
parts market (Mp/Cp) is greater than that in the import 
share in the sewing machine market (M/C ), and vice versa. 
Taking these relations into accou,t thus, it seems likely 
from Fig. 8 . 2 that, the share of imports in the pa r ts 
market increased for the period from 1954/55 to 1960/61 , 
and that it declined more rapidly tha n the share of imports 
in the sewing machine market as a whole for the pe riod from 
1960/61 to 1966/67 . In other words, import replacement 
occurred in the sewing machine market as a whole throughout 
the period concerned, but not in the parts market prior to 
1960/ 61 . 
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If the above observation that the import share 
in the parts market increased prior to 1960/61 and thereafter 
decreased is true, it indicates first, that two companies, 
which began to manufacture sewing machines around 1958, 
seem to have imported parts from foreign sources because 
local parts were not ready for supply during the period 
from 1957/58 to 1960/61. Second, it suggests that these 
manufacturers seem to have used locally made parts or to 
have produced parts for themselves since 1 9 60 /61. Thus, 
setting up the local manufacture of sewing machines was 
associated with a rise in the import share in the parts 
market before its decline. l 
IV Detailed Analysis of Import Share until the 
1950 ' s 
As described above, the movement over time of 
the i mport share in the Australian sewing machine market 
can be divided into two distinct phas e s: the first phase 
from 1923/24 to 1955/5 6 when the import share remained 
stable at the level of around 85 per cent; and the second 
from 1956/5 7 onwards, when the import share declined steadily. 
What factors influenced the trend in import share during 
each phase? 
1 
In this context it may be worthwhile to see the process 
of development of the Japanese sewing machine industry: 
"It was in 1860 that the sewing machine was introduced 
into this country I Japa~ for the first time.o •• Those 
who were engaged in the sale of foreign-made machines 
moved to make repairs or to manufacture parts, and this 
move further grew to develop into the manufacturing of 
complete sewing machines in 1 921." INippon Kangyo Bank, 
"Sewing Machine Industry in Japad~ N.K.Bo Research Monthlx, 
no.97, ( January-February, 1 965), p.1092 J~ This process 
is very similar to what happened in Australia around 1958 , 
since the two companies in Australia at that time were 
originally engaged in the distribution of foreign machines . 
VI 
QJ 
C 
.c. 
u 
o 
60 
L 50 
01 
C 
~ 
C1> 
lJ) 
<i--
o 
V'I 
-t: 40 o 
0.. 
E 
<i--
o 30 
~ 
o 
V'I 
o 
V'I 
.... 
'-
o (L 
-0 20 
C1> 
...., 
'-
o 
0.. 
E 
156 
Fig 8.2 : Import Composition and Import Shore 
Sewing Machines 
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In the first phase prior to 1956/57, several 
at t empts were made in Australia to produce sewing machines 
or machine heads, as explained in Section II. However 
every a t tempt failed, mainly because of the small scale 
produc t ion involving a short production run as well as a 
low annual output . Even though it is very difficult to 
assess the effect of production scale on the reduction of 
production costs , it was said in 1925 that, if production 
increased from 2 , 000 machines per annum to 7 ,5 00 per annum, 
the production cost would reduce by about 20 per cent 
through saving the cos ts of manufacture of timber , cast i ngs, 
1 labour and overhead charges. Furthermore , it was reported 
in 1952 that "In order to build sewing machines economically 
and match overseas costs, a production set - up capable of 
manufac t uring 5,000 machines per week would be necessary . 2 
Under these circumstances, capacity for the 
production of 2 , 000 to 5,000 machines per annum was unlikely 
to be competitive with well-established l arge s ca l e 
manufacturers , such as that undertaken by Singer Manufact-
uring Co . of the United Stat es of Americae 
In fact , the Bendigo Sewing Machines Ltd., which 
produced about 2 , 000 machines per annum , sold retail its 
product at the price of £15/15/0, while some similar 
imported machines were sold as low as £12/10/0 . 3 
1 
2 
3 
This estimate, based on the pr i ce of locally made sewing 
machines at that time, is from Report on Sewing Machines 
1925 , p . 5 . 
Report on Sewing Machine s 1952, p . lO. The underline 
is mine. 
Report on Sewing Machines 1925, p.4. 
1.58 
That is to say , the retail price of the locally- made 
machine was about It t i mes as high as that of the imported 
one . Moreover, it was reported that, by selling its 
product at the price of £1.5/15/0 , the Bendigo Sewing Machine s 
Ltd . had accumul ated a very considerable deficit . l 
It may be worthwhile mentioning that this company 
was originally formed to carryon the busine ss of motor 
and gene ral engineer i ng . But, owing to the lack of scope 
for expansion in that direction, the company decided to 
undertake the manufacture of sewing machines, t aking int o 
account the fact that t he Customs Tariff 1921 provided for 
deferred duties on sewing machines . 2 Thus, from its 
beginning, it seems that the survival of t he Bendigo Sewing 
Machines Ltd o depended on the possibility of brin ging into 
operation deferred duties or other forms of assistance . 
The Bendigo Sewing Machine s Ltd . fa i led to obtain 
Government assistance in the fo rm of either an import duty 
or a bounty to compete with imported machines , and, as 
mentione d earlier, went into liquidation in 1926 ~ Thus , 
until 1928 / 29 the import share still remained at around 
9 0 per cent . 
In 1931/32 , the i mp ort share dropped sharply 
t o .56 • .5 per cent, but it again went up t o about 80 per cent 
in 1933/34. The re l atively low import shares during the 
early 1930 l s were in part due t o the establishment in 1930 
of the Emu Sewing Machines Manufacturing Co . Pty . Ltd . 
which purchased the plant of the Bendigo Sewing Machines 
Ltd . and added new capacity . However, the capacity of the 
1 
Report on Sewing Machines 192.5, p . L~ . 
2 
Report on Sewing Machines 1925, p. 3. 
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Emu Sewing Machine Manufacturing was no more than 5 , 000 
machines per yearn l The retail price a r ound 1931 of the 
locally- made sewing machine was £22 t o £26 each, which 
was l~ to l ~ times as high as that of an imported machine. 2 
Here again the local sewing machine industry suffered from 
price competition, if not quality competition , with f oreign 
suppliers , 
The relatively low import share in the early 1930 's 
was brought about not only by the relativelystable local 
supply, which resulted from the establishment of a new 
company, but also by the considerable reduction of imports 
which was possibly due to an i n crease of the General Tariff 
in 1932 from 10 to 15 per cent . The value of ne t imports 
of sewing machine s declined from £ 37 0 , 000 in 1929/30 , to 
£125,000 in 1930/31, and to £46 , 000 in 1931/32 before rising 
to £103 , 000 in 1932/33, while the values of domestic 
production for corre s pond ing years we re £46 , 000 , £37 , 000 , 
£36,000, and £40 , 000 . Then, in t he late 1930 l s the value 
of net imports returned to the level of 1929/ 30 , and the 
share of imports fluctuat ed between 81 and 86 per cent . 
During World War II, the demand for sewing machines 
contracted , but the supply from the local industry decreased 
more slowly than the supply fr om foreign sources, and the 
import share was lower than in the late 193 0 ' s. During the 
war pe riod, Meteor Sewing Machine Ptyo Ltd . , which was 
established around 1933, had been producing sewing machineso 
Howeve r , as described already , t his company went out of 
business in 1947/48 , having produced about 2 , 000 machines 
per annurQ in 19470 3 
1 
Re:.eort on Sewing Machine s 1931, p.6 . 
2 
Re:.eort on Sewing Machines 1931 , p. 8 . 
3 
Re:.eort on Sewing Machines 1952 , poll. 
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In 1949 , the Smal l Arms Factory began to produce 
about 6,000 machine heads per year for Pinnock Sewing 
Machines Pty. Ltd. At that time, as quoted above, capacity 
for the production of 5 , 000 per week was required to match 
overseas costs. From this point of view, the Small Arms 
Factory was not in a posi tion to compete with foreign 
suppliers. As a matter of fact, a central bobbin sewing 
machine incorporating a locally made head was retailed at 
£62/10/0 , and a similar machine imported from Czechoslovakia 
was sold retail at £55 . 1 In addition to this price 
disadvantage, there was a decrease of the General Tariff 
in 1947 from 15 to 7~ per cent. Thus the import share 
still remained around an 85 per cent level over the early 
1950 1 s. 
V Detailed Analysis of Import Share after 
the 195 0 l s 
As seen above, the local sewing machine industry 
failed to reduce the market share held by imports until 
the early 1950 1 s. But the industry entered in the late 
1950 l s into its second development phase, in which the 
import share started to decline . 
The second phase began with the production of 
sewing machines by Pinnock Manufacturing Co. Pty. Ltde and 
the Singer Industries Pty . Ltd. (Australia). As described 
in Section II, the former company completed a new factory 
to produce 2,000 sewing machines per month in May 1957, and 
the latter company was established in 1958 as a wholly-owned 
subsidiary of the Singer Sewing Manufacturing Co. (U.S.A.). 
1 
Report on Sewing Machines 1952, p.6. 
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Pinnock Manufacturing 1s operation is lIassembly 
of Japanese sewing machine heads imported c . k . d. and 
completion of the machines by attachment of locally produced 
1 
components!! . Note that its capacity of production is 
2,000 a month which is equivalent to the annual capacity 
of the Bendigo Sewing Machines Ltd. in 1925. But even at 
its capacity output the price disadvantages ranged up to 
more than 100 per cent of the f . o . b . price of comparable 
. t 2 lmpor s . 
In addition to its assembly operation Singer 
Industries produces locally the arm and bedplate or head 
casting for its 328 p machine. IIComparisons between a 
nominal ex-factory selling price for the locally made 
Singer machine, based on production at the current rate of 
output, indicated that Singer Industries is at only a small 
pr i ce disadvantage wi t h comparable imported machines. 1I3 
This is not only due to its length of production run but 
also due to the fact that all significant development in 
sewing machine manufacture are covered by patents in which 
the Singer Sewing Machine Manufacturing Co. (U.S.A . ) has 
had a big advant age . 4 
Therefore it foll ows from the above that "Singer 
Indus t ries ••• can market sewing machines profitably in 
competition with import s at the present non-protective 
1 
2 
3 
4 
Tariff Board, Australia, Report on Sewing Machines, 
( 6th March, 1964)A hereafter cited as Report on Sewing 
Machines 1964, p . D. 
ReEort on Sewing Machines 1964, p . 8 . 
ReEort on Sewing Machines 1964, p.? 
Cf. G. Burk , "Singer Sewing Machines ( U.S.A . )lt, 
Fortune , ( January and February, 1959). 
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rates of duty. On the other hand Pinnock Manufac turing 
1 
••• has not been able to operate profitably recently." 
However, even Pinnock Manufacturing seems to have operated 
profitably under the import licensing system which 
operated in Australia from 1952 until 196 0 , because sewing 
machine prices were higher under the licensing system than 
after its removal . 2 
From this viewpoint, it is not unreasonable to 
relate the establishment of Pinnock Manufacturing to the 
import licensing system at that time. For it seems likely 
that Pinnock Manufacturing decided to go into the production 
of sewing machines because of the higher prices of sewing 
machines under the operation of import restrictions. 
Similarly , the investment in Australia made by 
the Singer Sewing Machine Manufacturing Co. seems to have 
been motivated to overcome the import licensing system. 
Speaking strictly, the importance of the relationship 
between the import licensing system and foreign investment 
in Australia is not clear . Out of one hundred American 
companies only nine mentioned import controls as the 
primary reason for investment in Australia. But another 
nineteen gave import restrictions as one reason. Moreover, 
"to take advantage of expected growth of the Australian 
market" may have served as a substitute explanation for 
profitable operations made possible by import restriction. 3 
It should also be noted that this survey was conducted in 
1962, two years after the abolition of tIle import licensing 
system. Nevertheless, we must be careful in interpreting 
1 
2 
3 
Report on Sewing Machines 1964, p.So The underline is mine. 
ReEort on Sewing Machines 1964, p . ? 
Donald T. Brash , American Investment in Australian Industr , 
( Canberra: Australian National University Press, 19 
p . 36 . 
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the relationship between foreign investment and import 
controls in Australia. 
In the case of New Zealand, it has been found that, 
out of 139 foreign manufacturing companies in New Zealand, 
fifty-foul' singled out licensing as the main motive for 
their original investments there e In particular, well 
over 50 per cent of the 147 respondents signified 
establishment dates within the 1938-40 and 1 958 - 65 periods, 
when import controls were most severe in New Zealand . l 
The large number of companies established during t he 
periods under severe impo r t controls suggests, no matter 
what ex post reasons might be given, that there certainly 
exists a positive relationship betwe en fo reign investment 
and import controls . Thus it is likely that the establish-
ment of Singer Industries in Australia was decided upon 
the existence of import restrictions at that time. 
The establishrr~nt of sewing machine companies, 
mainly as a result of the import licensing sys tem, caused 
the value of local producti on of sewing machines to rise 
from £13 , 000 in 195 6/57 to £1, 01 0 , 000 in 1 957/58 , and to 
£1,917 , 000 in 1958/59 , and the number of employees in the 
industry to double over the same period. As a result of 
this enlarged production scale, the "price tl of local 
sewing machines (deflated by general price level ) declined 
more rapidly than the price of imported sewing machines 
(def lated by general price leve l): the former declined 
by 66 per cent from 1954/55 to 1966/67 while t he latter 
by 49 per cent between the same periods. 2 
1 
2 
R.S. Deane, ttlmport Licensing: A Stimulus to Foreign 
Investment", Economic Record, vol.LI-5, no.112 , ( December , 1969). 
For the estimates of price indices, see Table A8 . 2 in 
Appendix. The period from 1954/55 to 1966/67 is the 
only period for which relevant price data are estimated. 
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These price changes seem to lead to a re duction 
in the import share, provided that the elasticities of 
the import share with respect to the relative price s of 
local and imported sewing machines are the same (i n absolute 
value ). As a matter of fact, these elasticities are 
est imated to be nearly t he same as shown in the following 
equation for the period from 1954/55 to 1 966/ 67 : 1 
r 
log m* = 7 . 1 229 - 0 . 2917 10g(P / P ) + 0 . 2594 (y/vh ) ( 0.0840) m g ( 0 . 0560 ) 
- 0 . 5281 10g ( Y/P ), 
( 0.1673) g 
Se = 0 .0480 , R2 = 0 . 9010 , 
where m":· is the import share ( at current prices) expressed 
I in percentage, P /P the ratio of (f.o.b.) imp ort pric e to 
m g 
general price level, y/vh the ratio of real per capita 
income to the output per worker in the sewin g machine 
industry as proxy for the relative price of local sewing 
machine, and YI P the real gross national product, the g 
last three being mea s ured with t he base of 1 954/55 . Every 
coefficient is significantly different from zero , and the 
positive sign of the coefficient of GNP suggests that the 
income e lasticity of demand for local products exceeds 
that for imported articles . 
1 
The level of tariffs is found to be insignificant as seen 
in the following equation : 
I 
log ~~ = 21. 223 3 - 0 . 3424 10g (P /P ) + 0 . 2672 log(y/vh ) ( 0 . 0955 ) m g ( 0 . 0574 ) 
- 0.45578 10g( Y/P ) - 3 . 094L~ 10g(1+T) 
( 0 .1820 ) g ( 3 . 0720 ) 
Se = 0 . 0480, R2 = 0 .91 21, 
where T is the ra tio of duties collec t ed to the (f.o.b.) 
value of imports of sewing machines , (l+T) being expressed 
in indices with the base of 19~4/55 . This re sult is 
what might be expected, since during the period from 
1 95L~/55 to 1 959 /60 dire ct import controls, but not tariffs, 
played an important role in affecting impo r ts. 
165 
Based on the above equation, the contribution of 
each of the three factors to changes in the import share 
between 1954/55 and 1966/67 is summarised in Table 8 . 3. 1 
From the table we can draw the following conclusions: (1) 
Between 1954/55 and 1966/67, the relative import price 
declined by 49 per cent, and this reduction alone would 
increase the import share by 21 per cent; (2) the relative 
domestic price in 1966/67 decreased to 34 per cent of the 
1954/55 level, and this 66 per cent reduction of the 
domestic price would lead to the import share in 1966/67 
being 75 per cent of the 1954/55 level; and (3) real GNP 
increased by 68 per cent between 1954/55 and 1966/67, 
so this increase would reduce the import share by 24 per cent 
between these two years. Thus the downward effects of 
relative domestic price and real GNP outweighed the upward 
effect of relative import share, so that the import share 
actually declined by 27 per cent from 1954/ 55 to 1966/67. 
Table 8.3: Relative Importance of Relative Import 
and Domestic Prices and Real GNP in Determining 
Chan es in tbe Imnort Share in the Australian 
Sewin Macbine Market between 19 and 19 6/67 
Actual Rate of Predic ted Rate of Change due to Predicted Rate Change in of Change in 
Import Share Relative Relative Real Import Share from 1954/55 Import Domestic GNP from 1954/55 to 1966/67 Price Price to 1966 /67 (1) (2 ) ( 3 ) (4 ) (5 )=(2 )+( 3 ) +(4) 
% % % % % 
- 27 21 - 25 - 24 - 28 
Source : Estimated by using the regression equation 
shown in the text. 
1 
For the method used to obtain the results shown in the 
table, see Section IV in Chapter III. 
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V Conclusion 
As mentioned earlier, the first attempt to produce 
sewing machines in Australia was in 1924. However, up to 
the early 1950 ' s, the market share held by imports at current 
prices remained reasonably stable at the high level of 80 
to 90 per cent . From the late 1950's the import share began 
to fall consistently. These two different trends in import 
share are, in short, associated respectively with small 
scale production in the earlier period and the establishment 
of two larger factories in the late 195 0's. 
The small scale of the local sewing machine 
industry hindered its expansion. First, because of its 
smallness, its cost of production appeared to be higher 
than that of foreign suppliers. Second, to expand the 
scale of production the local industry needed more capital. 
However, investors were not disposed to subscribe further 
capital unless they had reasonable assurance that assistance 
in the form of import duty or bounty would be given. The 
Tariff Board's decision in recommending the assistance 
depended in turn upon the proportion of Australian 
requirements which had been met by the local industry. 
Thus, the small scale of local production was unable to 
obtain either further capital or Government assistance. 
Finally, all significant developments in sewing machine 
manufacture are covered by patents. Under these circum-
stances, it seems unlikely for the local industry to be 
able to develop unless it is large enough to buy patents 
or unless it is associated with foreign companies which 
have patents. 
These factors were most responsible for the 
stable ~mport share up to the early 1950 ' s. However, 
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since 1957/58 it seems that these factors have been 
reversed. Specifically, the establishment of a subsidiary 
of Singer Sewing Machine Manufacturing Co. in Australia 
made it possible to overcome the problem of patents and 
to utilize its well-organized selling system in Australia 
as well as its well-experienced production system. Although 
the relative import price moved in such a way as to increase 
the import share, this effect was more than offset by the 
declining relative domestic price. 
Furthermore, Pinnock Manufacturing as well as 
Singer Industries introduced new models successively. The 
introduction of a new model is in the development of the 
sewing machine industry as important as in other durable 
consumer good industries. This kind of effect was reflected 
in the negative correlation between the import share and 
real GNP. 
Chapter IX 
CONCLUSION 
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We have studied empirically changes in the 
proportion of importables supplied by imports at three 
di f ferent levels of aggregation, namely, the import-GNP 
ratio, import shares in sectoral markets, and import shares 
in selected individual commodity markets, in the Australian 
economy . The thesis has attempted to provide insights into, 
and answers to, the following questions. How does the size 
of the foreign trade sector relative to other sectors 
change as a country develops? How and why is or is it 
not possible for domestic production to expand against 
competitive imports? How effective are the various means 
of protection given to import-competing industries? 
We began with an examination of the factors which 
determi ne the import-GNP ratio in a given country at a 
particular moment. Using cross - section data from 63 
countries (including Australia) for the average of the 
period 1960-64, the hypothesis that the larger the country 
the lower the import-GNP ratio was tested in Chapter II. 
It was shown to hold regardless of which single measure 
of si ze is adopted: geographic area, population or 
gross national product. When the size of a country is 
measured as the combination of geographic area and GNP 
(or population), the estimated relationship betwe e n the 
import-GNP ratio and the si ze of a country is improved. 
This is quite understandable, becau se geographic area may 
affect the import-GNP ra io throu gh natural resource 
endowments, which are important in the production of 
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resource - intensive commodities, while GNP (or population ) 
affects the import-GNP ratio through internal market size, 
which is important in achieving the optimum scale of 
production in capital-intensive manufacturing industries . 
Since internal market size can be more closely represented 
by GNP than population, the combination of area and GNP is 
preferred to that of area and population. Chapter II 
revealed, furthermore, that the import-GNP ratio tends to 
be higher in high per capita income countries than in low 
per capita income countries, given area and GNP, on the 
one hand, and that the import - GNP ratio declines more 
rapidly in countries with high per capita incomes than 
those with low per capita incomes. 
From the cross-section analysis it was also shown 
that Australia's import-GNP ratio can be determined mostly 
by geographic area and GNP. On the basis of area alone, 
Australia's import - GNP ratio was estimated to be much 
lower than its actual ratio; in terms of GNP it was 
estimated to be higher than its actual ratio. Thus, the 
combination of these two size factors gives the best 
prediction of the import-GNP ratio in Australia at a 
particular point in time. 
The cross - section results suggest that the increase 
in the domestic market of a particular country in the 
course of economic development should lead to a fall in 
its import - GNP ratio. That is to say, given geographic 
area, a GNP growing over time may be expected to reduce 
the import - GNP ratio. However, as se en in Chapter III, 
the import-GNP ratio in Australia over the past one 
hundred years has shown two distinct trends: an upward 
trend from the pre-Federation to the 1901-13 period and a 
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downward trend since the 1901-13 period. Thus, the direct 
application of the cross-section results to the Australian 
case fails to explain the trend in the time series of its 
import-GNP ratio from the pre-Federation period to the 
period 1901-13 . 
In fact, the effect of GNP on the time series 
import-GNP ratio was estimated to have worked in a 
direction opposite to that suggested by the cross-section 
analysis : the statistical results predict that the 
increase in GNP from the pre-Federation period to the 
period 1901-13 should have led to an 11 per cent increase 
in the import-GNP ratio. Between these two periods the 
import-GNP ratio actually increased about 12 per cent, so 
that this change was mostly determined by the increase in 
GNP. Various possible explanations have been offered. 
From the pre-Federation to the 1901-13 periods, primary 
industry (or the export industry in Australia) grew faster 
than manufacturing industry (or the import-competing 
industry), mostly owing to expansion of the transport 
system within Australia, the diversification of export 
commodities away from traditional products to "new " 
products, and the establishment of regular shipping links 
with foreign countries. This pronounced expansion of 
primary industry prior to World War I increased Australia's 
speciali zation in the world economy and thereby increased 
its import-GNP ratio or involvement in international trade. 
After World War I, the import - GNP ratio began to 
fall steadily. It is during this later stage of economic 
development that the import -GNP ratio moved in the 
direction suggested by the cross-section analysis. An 
enlarged domestic market size was associated with a 
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steadily declining import - GNP ratio. One of the mos t 
important factors responsible for the initial decline in 
the import-GNP ratio was obviously World War I, during 
which many important and new industries were established. 
In addition, during the 192 0lS a great number of foreign 
firms began manufacturing in Australia or substantially 
expanded their operations. Production of new industrial 
products brought about either by World War I or foreign 
investment occurred in the context of an enlarged domestic 
market. Foreign investment, particularly private direct 
investment is induced partly by expected growth of the 
host country's market. The Australian market became 
large enough to allow beneficial production of industrial 
products after World War I. 
It has long been known that the import-GNP ratio 
in Australia declined markedly between the 1 920 's and the 
1930's. This decline has been qualitiatively attributed 
mainly to tariffs and the depression. This study estimated 
the influence of these factors quantitatively. Between 
these two decades the import-GNP ratio declined about 
24 per cent, of which 4 2 per cent was due to the increase d 
level of tariffs, and the remaining 58 per cent was 
equally due to increased GNP and other factors such as 
the currency devaluation in 1 931. It is significant that, 
over the past one hundred years, it was only during the 
interwar period that tariffs affected the import - GNP ratio 
more strongly than did GNP. However, from the 1 930 l s to 
the post-World War II period tariffs playe d an important 
part in determining the import-GNP ratio through their effe ct 
on relative prices. 
17 2 
It is clear that, once time is considered, the 
si ze of a country (measured in terms of GNP) is not the 
only factor which determines the import -GNP ratio as 
suggested by the cross-section analysis. More importantly, 
the increase in the size of a country tended to increase 
the import-GNP ratio prior to World War I in the case of 
Australia. There are various other factors such as 
tariffs, wars, etc. which have played an important role 
in determining changes in the aggregate import-GNP ratio. 
It is frequently argued that in a economy such as 
Australia the expansion of manufacturing industry tends to 
increase the import-GNP ratio through increased imports of 
capital goods equipment and intermediate goods. So far as 
Australia since 1901 is concerned, the expansion of 
industry has been associated with a reduction in the 
import -GNP ratio, although a rapid expansion of industry 
such as occurred during the 1920lS increased the short run 
marginal import-GNP ratio, or the proportion of incremental 
income spent on imports (the income coefficient of total 
imports). However, the relationship between the expansion 
of manufacturing industry and the import-GNP ratio shou ld 
be analysed at a lower level of aggregation, since different 
industries require different levels of labour skills and 
different amounts of capital, and their expansion may 
therefore have differential effects on the demand for 
imports. This problem was dealt with in Chapter IV. 
Dividing commodities into three groups according 
to the nature of demand, final consumer, final capital, 
and intermediate goods, we hypothesized that import-
substitution - the domestic production of industrial products 
formerly imported - may start first with consumer goods, 
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then move on to in ermediate goods, and finally to 
capital goods, not only because of differences in the 
economies of scale involved in the production of different 
types of commodities, but also because of differences in 
demand conditions. In other words, the import share may 
decline first in the consumer goods market, then in the 
intermediate goods market, and finally in the capital goods 
market. 
As far as Australia since 1873 is concerned, these 
stages in import-substituion were shown to hold 
satisfactorily, although the classification of imports 
between the periods before 1901 and after 1913 is not 
exactly comparable. First, the share of imports in 
consumption expenditure (as a proxy for the consumer goods 
market) gradually declined throughout the whole period 
concerned. Second, the ratio of the imports of intermediate 
goods to GNP (taken as an indicator of the share of imports 
in the intermediate goods market) rose to a peak during 
the interwar period and then gradually fell off in the 
post-World War II period. Finally, the share of imports 
in gross investment (as a proxy for the capital goods 
market) fluctuated at the level of about 20 per cent 
throughout the whole period. These patterns of change 
in sectoral import shares are also clearly reflected in 
the changes in import composition . Until World War II, 
the share of consumer goods in total imports into Australia 
decre ased while that of intermediate goods rose and that 
of capital goods remained fairly stable. After World War II, 
the share of intermediate goods rose rapidly though the 
share of consumer good s remained unchanged. 
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Thu s , Chapte r IV provided f urther insight into 
what lay behind the change s in the import-GNP rati o . When 
the import-GNP ra io be gan to decline a f ter World War I, 
the import shar e in th e intermedia e go od s market and the 
proportion of imported intermediate goods in total imports 
were increasing. This explains why the income coefficient 
of total imports reached its pe ak in the 1920 f s. Import -
sUbstitution in the Australian economy as a whole (de fined 
as a reduction of the import - GNP ratio) took place during 
the interwar period. On the one hand, it was associated 
with the substitu tion of domestic consumer goods for 
imports. On the other hand, imports of intermediate goods 
increased more than corresponding domestic production. 
However, after World War II import substitution in the 
economy as a whole was associated not only with import 
substitution in consumer goods but also with import 
substitution in intermediate go ods. Austral ian e conomic 
development prior to World War II was charac terized by 
a substitu ion of locally produ ced consumer go ods for 
imports. This pattern changed after the war. The 
Australian economy in the post -Wo rld War II period 
developed by s ubstitu ting local intermediate go od s for 
imports, there by increasing imports of capital goods more 
than ot h e r types of imports. 
It is ' wort h n ot ing that afte r the introduction of 
quantitative restrictionson imports in March 1 952 , the 
import share in every sectoral market de clined sharp ly 
and has remained g e nerally stable since. Even aft er 
1960 when the qu antitative restricti on s were virtually 
abolished, these rat ios r emaine d at the level pertaini ng 
during the peri od of import re strict i ons. This indicate s 
E 
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that quantitative restrictions reduced imports of all 
commodity groups in relation to corresponding domestic 
production . 
Moving from the import-GNP ratio to s ectoral import 
share gave clearer insights into the relationship betwe e n 
imports and economic development. However, as long a s 
only the aggregate import -GNP ratio and sectoral import 
shares are dealt with, some important factors which 
influence the individual components of the aggregate 
import -GNP ratio may be overlooked . Therefore, it is of 
great interest to examine in detail import shares in a 
sample of particular commodity markets as well. The study 
of individual industries provides answers to the following 
questions: How and why is or is it not possible for the 
local industry to expand against competitive imports? 
How effective are various means of protection given t o a 
particular industry? For this purpose we examined three 
industries, the match, chemical fertilizer, and s ewing 
machine indu stries in Chapter VI, Chapter VII and 
Chapter VIII respec ively. These industries were chosen 
because they are distinguishable from each other in 
several potentially useful respects and because the 
relevant data were available ove r a fairly long time 
period. 
We estimated a multiple regression model derived 
from conventional demand theory in Chapter V. In every 
case, prices (import and/or domestic prices relative to 
the general price l e vel) were important in determining 
the individual import shares. The s e results should be 
understood in relation to the r ole of price s in determining 
the import-GNP ratio at the a ggregate level. As s e en in 
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Chapter III, import prices at the aggregate level were 
shown not to be a very important determinant of the 
import-GNP ratio . This is not surprising, because aggregate 
imports consist of various types of commodities and thereby 
do not reflect satisfactorily price competition betwee n 
imports and domestic products. On the other hand, when 
the individual industries are selected in such a way as 
to make the imported and locally produced goods as homogeneou s 
as possible, changes in prices were estimated to be 
significant in determining the import shares. First, in 
the case of the match industry from 1911 to 1929/30 , the 
import share in 1929 / 30 was about 29 per cent of the 1911 
level. Of this 71 per cent decline, 63 per cent was due 
to the decrease in the domestic price (relative to general 
price level). Second, the import share in the fertilizer 
market declined by about 95 per cent from 1908 to 1925/26 . 
Of this decline, 82 per cent was due to the decrease in 
price (relative to the general price level) of domestic 
fertili zers. Finally, in the case of the sewing ma chine 
market the import share declined by 27 per cent from 
1954/55 to 1966/67 . Of this decline, 92 per c ent was 
due to the decrease in the price ( relative to the general 
price level) of local sewing machines. In every c a s e, 
the relative domestic price most strongly influenced the 
change in the import share. 
It should be added that in every case the price 
of the local product relative to the general price level 
declined over the relevant period. This clearly s uggests 
that during the phases of declining import share the 
price of a particular domestic product was declining 
( or increasing) more rapidly (o r more slowly) than general 
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price level. In oth e r words, the outpu t per worker in 
a particular local industry was increasing (decreasing ) 
more rapidly (more slowly) than the average output per 
worker in all economic sectors. This movement in relative 
prices or relative labour productivities is likely in the 
early stages of development of a particular industry, 
provided that the industry is set up on a sufficient scale 
and in a sufficiently favourable economic environment. 
For in the early stages of production there are relatively 
more opportunities for a new industry to improve its 
productivity through rapid accumulation of experience 
or through learning-by-doing than in an economy as a 
whole in which some industries may improve their 
productivities while some others may not. However, such 
a generalization must be treated with caution because 
only three industries have been studied. 
Although relative domestic prices moved in all 
three industries in such a way as to reduce import shares, 
the effect of income on import share was different between 
industries. In the first place, from 1911 to 1929/30 
growing GNP should have increased the import share in the 
match market by about 62 per cent, which was equivalent 
to -87 per cent of the actual change in import share 
between these two years. That is to say, the income 
elasticity of demand for imported matches exceeded that 
for locally produced matches. This prefere nc e for imported 
matches was not only due to the inferior quality of local 
product but also to some illu sion in consumption patte rns . 
Unlike the case of mat ches , growing GNP should have 
reduced import share in the sewing machine market by 
about 24 per cent between 1954/55 and 1966/67. This 
contribution accounted for 89 per cent of the actual 
change in import share. The income elasticity of demand 
for local sewing machines appears to have been higher than 
that for imported sewing machines. This might be attribu ted 
to the introduction of new models by the local industry. 
It also suggests that economies of scale were important in 
the production of sewing machines. Finally, the change in 
the output of farm products affected the consumption of 
local and foreign fertilizers equally and thereby kept 
the import share unchanged between 1908 and 1925/26. 
The industry studies highlight differences in the 
nature and structure of protection. In the case of the 
match and sewing machine industries, an important criterion 
used for extending tariff protection was the proportion of 
total supplies able to be met by the local industry. When 
a particular local industry's share in the total market was 
high or was considered likely to increase, increased tariff 
protection was commonly recommended. The local match 
industry was initially set up on a scale large enough to 
meet a "reasonable" proportion of the total market and 
was therefore considered worth protecting. In particular, 
the Inter-State Commission recommended in 1915 an increase 
in the rate of a duty on matches on the grounds of the 
"considerable amount of capital invested"l in the 
industry. It stressed that, under a high rate of tariff, 
the industry would be capable of supplying an even larger 
share of the market. On the other hand, the marke t share 
criterion for protection prevented the local s ewing machine 
1 
Inter-State Commission of Au stralia, Report on Matches 
and Vestas, ( 3 0th June 1915), p.7. 
, 
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industry from obtaining sufficient tariff protection or 
bounty prior to the 1950's. Although a deferred duty was 
provided, it did not come into operation for the reason 
that the local industry had been supplying !!a very small 
proportion of Australian requirements".l 
Adherence to the market share criterion for 
protection made it more probable that an industry such 
as the match industry would be established than an industry 
such as the sewing machine industry. The market share 
criterion for protection means that an industry with 
rapidly growing demand for its products might find it 
more difficult to gain protection than an industry with 
slowly growing demand for its products. For the market 
share would change more rapidly in the former than in the 
latter industry and to maintain a "reasonable!! market 
share the former needs more adjustment than the latter. 
This factor may have affected the protection policies 
actually adopted towards the match industry. The demand 
for matches grew considerably more slowly than that for 
sewing machines and discouraged extention of protection 
for the latter. 
Protection policy towards the fertilizer industry 
was influenced by different factors from those which 
operated for the match and sewing machine industries. The 
fertili zer industry in Australia was regarded as an 
"essential!! industry to the primary sector of the economy. 
The protection policy towards the fertilizer industry 
aimed to encourage the supply of fertilizers at a low 
1 
, 
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cost to users, and the maintenance of a regular s u pply 
of fertili zers. To achieve the first objective, practically 
no duty was imposed on imports of fertilizers from 1 908 to 
1925/26. There was, however, concern about the second 
objective: "shipments [of foreign fertilizers] would be 
too infrequent and too spasmodic to give a regular 
supply".l For this purpose, the domestic production of 
sulphur, one of the principal raw materials used in the 
manufacture of superphosphate, was protected by duty in 
1922. However, the protection on this input penalised 
rather than protected domestic fertilizer production. 
In fact, this was immediately recognized and in 1923 this 
duty was replaced by an equivalent bounty on sulphur produced 
from Australian minerals. The fertilizer industry was 
also favoured by the availability of the low cost raw 
material, phosphate rock, from Nauru and Ocean Island. 
The industry studies also suggest that direct 
private foreign investment was very important in reducing 
the import share in particular markets. An illuminating 
example is the sewing machine industry. Prior to the 
late 195 0~s every attempt to establish the manufacture 
of sewing machines in Australia failed, mainly because 
of small scale production and short production runs. 
The establishment of a Singer Sewing Machine Manufacturing 
Co. subsidiary led to a rapid increase in the manufacture 
of local products. Reduced import share in the match 
industry was also associated with the introduction of 
foreign capital. 
1 
Tariff Board, Australia, Report and Recommendation on 
Fertilizers, (5 tb December, 1 929 ), p. 22. 
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Various factors have been shown to influence the 
proportion of importables supplied by imports at different 
levels of aggregation in the study. The cross-section 
study revealed the effect of the size of a country on the 
import - GNP ratio. Though the negative relationship 
between size and the import-GNP ratio is also important 
over time, our time series study revealed a tendency for 
the opposite relationship between size and the import-GNP 
ratio to obtain at an early stage in economic development 
when economic structure is heavily concentrated in export 
production and internal market organization is undeveloped. 
Tariffs and other trade barriers were also shown to exert 
a significant influence on the import-GNP ratio over time. 
Individual market studies highlighted the importance of 
specific factors in determining import share. The effect 
of protective devices and the particular sources of changes 
in relative prices and competitiveness were thus explored 
on a disaggregate level. 
This study may lead to few general conclusions 
about the relationship between economic development and 
changing import dependence over time, but it has 
quantified, more systematically, the influences that 
were significant in determining Australia's import 
dependence and changes in her import-GNP ratio in the 
course of the last hundred years. 
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Table A2 .1: I mEort-GNP Ra t i 0 ( M/ G NP ) , 
GNi:- and POEulation ( N) z Are a ( A ) 
Per CaEit a Income (GNP/N ~ - The 
Avera ge of 1 96 0 to 1 964 
Country M/ GNP N A 1 ) GNP GNP/N (% ) (million) (million ( $US m. ) ( $US) 
hect a r e s) 
1 Argentina 9.4 18 .6 277 . 7d ) 1 2 , 71 6 684 
2 Australia 1 3 . 2 1 0 . 7 769 . 5 1 7 , 999 1 , 682 
3 Austria 22 .1 7 .1 8 . 4 7 , 006 987 
4 Barbados 70 . 3 0 . 2 O.l
g ) 87 435 
5 Belgium 28 . 7 9 . 3 3 .1 1 3 , 21 3 1,421 
6 Bolivia 22 .4 3 . 6 1 09 . 9a ) 453 128 
7 Brazi12 ) 1 0 . 2 57 . 6 851. 2 12 , 278 21 3 
8 Burma2 ) 15 . 0 22 . 6 67 . 8 i ) 1,580 70 
9 Cambodia 2 ) 15 . 0 5 . 7 i ) 1 8 .1 682 120 
1 0 Cana da 15 .4 18 . 6 997 . 6h ) 39 , 126 2,104 
11 Ceylon 28 .0 1 0 . 4 6 . 6 1, 43 1 136 
1 2 Taiwan 18 .1 11. 3 3 . 6g ) 1 , 91 7 170 
1 3 Colonbia2 ) 12 . 0 14. 6 11 3 . 8g ) 1 3 , 064 895 
14 Costa Rica2 ) 23 . 8 1. 3 5 .1 c) 464 35 6 
15 Denmark 27 .1 4 . 6 4 . 3 7 , 703 1,675 
1 6 Ecua dor 1 3 . 6 4. 6 27 .1h ) 873 190 
17 El Salvador2 ) 21. 8 2 . 6 2 .1 i ) 592 228 
18 Finland 20 . 7 4 . 5 33 . 7 5 , 964 1, 325 
1 9 France 1 3 .5 47 . 0 54 · 3 73 , 469 1,563 
20 Germany 1 3 . 8 57 . 3 24 . 7 70,720 1, 234 
21 Gre e ce 18 . 4 8 . 4 1 3 . 3 4,067 484 
22 Guatemala 15 . 4 3 . 2 1 0 . 9 1 , 127 352 
23 India3 ) 7 . 2 438 . 0 32 6 . 3h ) 30 , 938 71 
24 Iran2 ) 11. 2 21 · 4 16 . 5 g ) 4 , 594 21':; 
25 I r aq2 ) 23 . 6 6 . 7 44 . 9 1 , 610 240 
26 Ire l and 35 . 1 2 . 8 7 . 0 2 , 176 777 
27 Israe l 25 . 6 2 . 8 2 . 1 2,534 905 
28 Italy 1 3 . 7 50 . 3 30 . 3 40 , 521 807 
29 Jamaic a 31. 9 1. 6 j ) 1 . l g ) 725 453 
( c on t inued) 
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N Al ) GNP GNP/N 
Country M/GNP (million) (million ($US m.) ($US) (% ) hectares) 
30 Japan 9.3 95 . 0 37 . 0 53 ,692 565 
31 Jordan2 ) 37.4 1.7h ) 9.7 344 202 
32 Kenya 29 . 2 8 .6 j ) 3.2 689 80 
33 Korea 14.7 26.1 9.8 2 , 393 92 
34 Lu.xembour~2) 75.6 0.3 0.3 519 1,730 
35 Malaysia2 37 .5 7.4 33 . 3 2 , 015 272 
36 Mexico 8 .5 37 . 3 197. 3h ) 14,640 396 
37 Morocco 24. 3 12 . 3 44.3 2 ,1 05 171 
38 Netherlands 38 .2 10 .6 3 . 7 13 , 871 1, 305 
39 New Zealand 19 ·4 2 .1 26.9 4 ,1 97 1,999 
40 Nicaragua 23.8 1.5 14. 8g ) 418 279 
41 Norway 31.0 3.6 32 .4 5 , 318 1,477 
42 Pakistan2 ) 9.3 95.6 94 . 6e ) 7, 854 82 
43 Paraguay2) 9 . 8 1. 8 40.7 331 184 
44 Peru 21.3 10 . 7 128 .5i ) 2 , 319 217 
45 Philippines 16.6 22 .9 30 . 0 4, 843 212 
46 Portugal 20 .7 9.0 8 . 9 2 , 812 312 
47 South Africa2 ) 18 . 9 16.4 122 . 3b ) 10 , 634 648 
48 Spain 10 . 0 30 . 2 50 .5 13 , 700 454 
49 Sudan 19 .1 12 . 8 250 .6 1,126 89 
50 Sweden 23 .7 7 .6 45 . 0 14,655 1, 928 
51 Switzerland 27 . 9 5 .6 4 .1 12 , 469 2 , 227 
52 Syria 28. 1 5 .0 18 .4 814 163 
53 Tanzania 18.2 9.7 j ) 94 · 0 624 64 
54 Thailand2 ) 17.9 27.6 51.4 i ) 2 , 926 106 
55 Trinidad-3 ) 64.2 0 . 9 o .5h ) 519 577 Tobago 
56 Tunisia 24 . 3 4.4 12 .5d ) 902 205 
57 Turkey 8 .4 29 ·4 78. 1 6 , 803 231 
58 Uganda 16. 9 7 . 0 24.0 473 68 
59 United Arab4 ) 14.4 26 . 3 100.0 4,632 176 Rep. 
60 United Kingdom 14· 9 53 . 8 24 ·4 81, 225 1,510 
61 United States 3 . 0 186 .4 936 . 3 569 , 200 3 ,054 
62 Uruguay2) 14 . 9 2 . 8 18 . 7h ) 1,471 525 
63 Venezuela2 ) 16 . 0 7 . 9 91 . 2h ) 7 ,598 962 
(continued) 
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Notes: (~:.) In converting GNP or GDP expressed in 
national currency units into U. S . dollars, the exchange 
rate shown in International Monetary Fund, International 
Financial Statistics, (September 1966) , is employed 0 
1 ) 1963; 
2 ) the Average of 1960 to 1963; 
3 ) the Average of 1960 to 1962; 
4) the Average of 1960 to 1961; 
a) 1950 ; b) 1954 ; c ) 1955 ; d) 1957 ; e ) 1958 ; 
f) 1959 ; g) 1960 ; h) 1961; i ) 1962; j ) 1963 . 
Sources : For Imports, United Nations, Yearbook of 
International Trade Statistics, 1964; for GNP or GDP, 
United Nations, Yearbook of National Accounts Sta tisti cs, 
1964 and 1965 ; for Area, Food and Agriculture Organization, 
United Nations, Production Yearbook, 1964 ; for Population, 
International Monetary Fund, International Financial 
Statistics, ( September 1966 ). 
186 
Table A3.1: Im~ortsz(a) Gross National Product z 
and Im~ort-GNP Ratio in Australia 
1870 - 19b7768 
At 1920/21 
At current prices 
-24/25 prices Import-GNP ratios 
(1 ) (2 ) (3 ) (4 ) (5 ) ( 6 ) 
At At 1920/21 
Imports GNP Imports GNP current -24/25 (c.i.f.) (c.i.f.) prices prices (l)/G2) (J)/(4> 
£A m. £A m. £A m. £A m. fa 
1870 17. 8 82 . 8 31. 2 147.9 21. 5 21.1 
187 1 17.0 79.7 29.8 142. 3 21. 3 20.9 
1872 18 .8 94·9 31.3 158 .1 19. 8 19.8 
1873 24 ·6 110.1 40.3 174. 8 22 . 3 23.1 
1874 24 ·6 111.1 41.0 179.0 22 .1 22.9 
1875 24 .9 120.1 43 .6 200 . 2 20 . 7 21.8 
1876 24 · 0 11 9 .0 42.9 198.3 20 . 2 21. 6 
1877 25.8 121 . 8 48.7 206.4 21.2 23.6 
1878 26.2 126.9 49.3 22 6.6 20 .6 21 .8 
1879 24 · 2 128 .7 47. 3 229 . 8 18 . 8 20.5 
1880 22 .9 134.0 44.9 239.2 17.1 18.8 
1881 29 .1 142 . 9 57 . 0 259.8 20 .4 21.9 
1882 36 .1 148 .6 72 . 2 243.6 24 . 3 29.6 
1883 35 .5 165 .2 69 . 6 280.8 21.5 24 . 9 
1884 37 . 0 161.6 72.5 278 .6 22 .9 26.0 
1885 39 . 9 172 .6 84 . 8 297 .5 23 .1 28 .5 
1886 34·2 169. 3 74.3 302 . 3 20 . 2 24 .6 
1887 29.6 186.5 64 · 3 345·4 15 .9 18.6 
1888 36 . 9 191. 2 80 . 2 335 .4 19. 3 23.9 
1889 36.6 210 . 3 76. 2 362 .5 17.4 21.0 
1890 36.2 203.2 77.0 350 . 3 17 . 8 22.0 
1891 37.7 199.7 83 .7 376 . 8 18 . 9 22.2 
1892 30 .1 168.3 70 . 0 330 . 0 17 . 9 21.2 
1893 23 . 8 150 .4 56.7 306. 9 15 . 9 18. 5 
1894 23.2 146.0 58.0 324·4 15.8 17. 9 
1895 29 . 7 138 .1 76.1 300 . 2 21.5 25.3 
1896 32 .0 157 .6 78.0 328 . 3 20 . 3 23.7 
1897 31.5 151.2 76.8 308 .5 20 . 8 24.9 
1898 41.4 176.0 98 .5 359 .1 23 .5 27.4 
1899 34.3 179. 8 83 . 7 359 .6 19.1 23.2 
1900 42 .4 187 .7 96.3 383 .1 22 . 6 25.1 
1901(b) 40.4 188 . 9 9~.0 363 . 3 21.4 25.9 1902 38.2 196.5 8 . 8 370 . 8 19.4 23 . 9 
1903 43 .4 195.7 98.6 369 .2 22 . 2 26.7 
1904 41.9 220 . 0 93 .1 415.1 19. 0 22.4 
1905 42.9 321.0 99.8 417.0 19.4 23 . 9 
1906 48.6 236.2 105 .7 437 ·4 20 .6 24·2 1907 57 . 0 268 . 2 118 . 8 478 . 9 21. 3 24.8 
1908 56 .6 263 .1 123 .0 461.6 21. 5 26 .6 
1909 57 .8 280.4 125 .7 519 . 3 20 . 6 24·2 
1910 67 . 0 310.1 139 .6 553 . 9 21. 7 25.2 
(continued) 
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At current prices At 1920/21 Import - GNP ratios 
-24/25 price s 
( 1 ) (2) ( 3 ) (4 ) (5 ) (6 ) 
At At 1920/21 
Imports GNP Imports GNP current -24/25 
(c.i.f.) (c.i.f.) price s prices 
(1 )/(2) (3) / (4) 
£A m. £A m. £A m. £A m. % % 
1911 7~ . 8 334 . 0 155.8 596.4 22 .4 26 .1 1912 8 .9 352 . 0 1 8 1.~ 586.7 25 . 3 30.9 
1913 89 .4 383 . 3 178. 644.3 23 . 3 27.7 
1914/15 76. 1 377 . 2 143 . 6 523 . 9 20 . 2 27 .4 
1915/16 92.3 419 . 7 144. 2 567.2 22 . 0 25.4 
1916/17 88 .6 477 . 6 105 ·4 589 .6 18 .6 17. 9 
1917/18 70 . 7 488 . ~ 66 . 7 574 . 6 14· 5 11.6 1918/19 106 . 7 530 . 94 .4 589 .6 20 .1 16 . 0 
1919/20 117·4 582.9 94 .6 560.5 20 .1 16.8 
1920/21 191 . 0 701 . 6 159.2 694.7 27.2 2209 
1921/22 119 . 6 670 .1 124 . 6 705 .4 17. 8 17.6 
1922/23 152 . 9 717 .1 162 . 7 710 . 0 21. 3 22.9 
1923/24 162 . 6 744.6 169.4 737.2 21.8 23.0 
1924/25 166. 2 842 . 8 178 . 8 810 . 4 19 . 7 22 .1 
1925/26 176. 2 803 .1 202 . 6 779.7 21 . 9 26 .0 
1926/27 195 .1 821. 8 235 .1 790 . 2 23 . 7 29.8 
1927/28 175 . 2 820 . 7 211.1 781.6 21. 3 27 . 0 
1928/29 179 . 3 816. 2 216. 0 770.0 22 .0 28 .1 
1929/30 167.7 738 .4 207 .1 777.3 22 .7 26.6 
1930/31 86 . 3 598.4 107.9 695 . 8 14.4 15.5 
1931/32 74 .4 568 .1 93 . 0 710 . 2 13.1 13.1 
1932/33 92 . 3 598 .1 123 .0 766.8 15 .4 16.0 
1933/34 96.0 642.2 131.5 792 . 8 14 . 9 16 .6 
1934/35 116. 2 679·4 159 . 2 808.8 17 .1 19 . 7 
1935/36 131.5 745 .5 180 . 2 847.2 17.6 21 . 3 
1936/37 143 .9 816. 9 189 .4 887 .6 17.6 21. 3 
1937/38 177 . 3 883 .1 221.7 939 .5 20 . 0 23.6 
1938/39 155 .8 876 . 7 194 . 3 913 . 3 17 . 7 21.3 
1939/40 177.7 1020.0 195.3 1030.3 17.4 19.0 
(c ontinue d) 
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At current prices At 1920/21 Import - GNP r a t io s 
- 24/25 price s 
( 1 ) ( 2 ) ( 3 ) (4 ) (5 ) (6 ) 
At At 1920/21 
Imports GNP Imports GNP current - 24/25 
(c.i.f.) (c.i.f.) prices pri ce s 
(1 )/ ( 2 ) (3)/ ( 4-) 
£A m. £ A m. £A m. £A m. % % 
1940/41 148 .1 1 08 7.0 1 38 .4 1035 . 3 1 3 . 7 1 3 . 4 
1941 / 4 2 152 . 0 1274.0 122 . 5 1147.5 11. 9 10 . 7 
1942 /43 1 07.9 1468 .0 75 . 5 1 223 .4 7·4 6 . 2 
1943 /44 1 04. 2 1493.0 68 .1 1 244.2 7. 0 5 . 5 
1944/45 12 0.0 1453 . 0 99. 5 1 210.9 8 . 3 8.2 
1945/46 155 . 9 1503 .0 97.~ 1 242 .1 10. 4 70 8 
1946/47 2 7 3~.4 1617. 0 148 . 1 304. 0 16. 9 11.4 
1947/48 41 .6 1994·0 195 .6 1522 .1 21. 0 12. 9 
1948 /49 509 .7 2235 .5 22 7. 5 1524 · 3 22 . 8 14. 9 
1949/50 657.9 2 676. 5 270 .7 1 694. 0 24 . 6 16 . 0 
1 95 0/ 5 1 877. 5 3586. 5 297.4 1839 . 2 24· 5 1 6. 2 
1951/52 1257.9 3843. 0 332 . 8 185 6. 5 32 . 7 1 7 . 9 
1952 / 53 628 . 5 4676.5 208 .1 1964.4 1 3 . 4 1 0 . 6 
1953 / 5 4 820 . 9 45 1 3 .5 267.4 1857 .4 18 . 2 14.4 
1 954/55 1 014.6 4 875 . 0 325 . 2 1 981. 7 20 . 8 1 6 . 4 
1955 / 5 6 8 75 . 8 5287. 0 273 .6 2081.5 16. 6 1 3 . 1 
195 6/5 7 84 8 . 5 5732 .0 2 6 0 . 3 2358 . 8 14. 8 11.0 
195 7/58 937. 5 5 799.0 282 . 3 21 31. 7 1 6 . 2 1 3 . 2 
1958 / 5 9 962 .0 62~6. 0 28 9. 8 2296.4 15 .4 1 2 .6 
1 959 /6 0 1117·4 69 8 . 0 333 .6 2462 . 2 1 6 . 0 1 3 . 5 
1 96 0/61 1288 . 5 7322 . 0 3 79 . 0 25 07 . 6 1 7 . 5 11.6 
1 961/62 1 061. 3 747 8 . 0 309 .4 25 43 . 6 14 · 2 12 . 2 
1 962 / 63 1292 . 8 8117. 0 3 76 . 9 2705 . 7 15 . 9 1 3.9 
1963 /64 1 395 .4 901 0 . 5 4 04 . 5 2897 . 3 15 . 5 14. 0 
1 964/65 1 71 3 . 2 9941. 9 490 . 9 3106 . 8 1 7 . 2 15 . 8 
1965 / 66 17 68 .5 1 0443 .0 492 . 7 3154. 9 1 6 . 9 15 .6 
1 966 / 67 177 8 . 5 11391. 0 491. 3 3350 . 2 15 . 6 14.7 
1967/68 2006. 8 12076. 0 560 . 9 34 70 .1 1 6 . 6 1 6 . 2 
Notes: (a) Because imports are recorded in f.o.b. va lue after 
19 01 in official statistics and the other sourc e u sed here, 
imports in c.i.f. value are estimated by mu ltiplying import s in 
f.o.b. value by one plu s the ratio of total transport a tion to 
total merchandise trade in f.o.b. value. After 1 903 , i mport s 
(c.i.f.) include duties collected. 
(b) After 1 901, GNP is for financial ye a rs. 
Sources: (a) Imports: For the period from 1 870 to 1 900 , 
N.G. Butlin, Australian Domestic Product Investment and Forei n 
Borrowing, 1 8 1 - 193 /39 , London : Cambridge Univers i t y Press, 
1 966), Table 24 8 , pp.413~414; for the period from 1901 to 
1 945 /4&, IoW. McLean , " The Aus t rali an Balance of Payments on 
Current Account, 1 901 to 1 964/65 11 , Austra li a n Economic pa) ers, 
vol.7 (June 1968 ), pp. 83 - 90 ; a nd for the pe riod from 1 94 6 47 
to 1 967/68 , Cwlth Bureau of Census and Statistics, Au stra li a, 
Balance of Payments, (various issues). 
(continued) 
189 
(b) Transport costs: For the period from 1901 to 1 945/46, 
I.W o McLean, op.cit., and the period from 1946/47 to 1967/68 , 
Cwlth Bureau of Census and Statistics, Australia, op. cit ., 
(c) Duties collected! Cwlth Bureau of Census and 
Statistics, Australia, Oversea Trade Bulletin, (various issues). 
(d) GNP: For the period from 1870 to 1938/39, N.G. Butlin, 
op. cit., Table 1, pp.6-7; and for the period from 1939/40 to 
1967/68, Cwl th Bureau of Census and Statistics, Australia, 
Australian National Account: National Income and Ex enditure, 
various issues under various titles . 
(e) Import price indices: For the period from 18 70 to 
1928/29, Roland Wilson, Capital Imports and the Terms of Trade -
Examined in the Li ht of Sixt Years of Australian Borrowin , 
Melbourne University Press, 1931 , Table XIII, p. 9; for the 
period from 1928/29 to 1950 /51, Cwlth Bureau of Census and 
Statistics, Australia, The Balance of Payments, 1928-29 to 
1951-52, ( Canberra : 1953), Table XX, p.93; and for the period 
from 1950/51 to 1967/68, Cwlth Bureau of Census and Statistics, 
Australia, Balance of Payments, (various issues). 
(f) GNP deflator: For the period from 1 8 7 0 to 1 938 / 39, 
N.G. Butlin, 0E.cit., Table 13, pp. 33-34; for the period from 
1938/39 to 194 /49, the r cr series Retail Price Index in 
Cwlth Bureau of Census and Statistics, Australia, Official 
Year Book of Commonweal th of Australia, no. 5 2, (1966), p. 335 ; 
and for the period from 1948/49 to 1967/68 , estimated from 
Cwlth Bureau of Census and Statistics, Australia, Australian 
National Account: National Income and Expenditure, (various 
issues). 
18 70 
1 871 
18 72 
1873 
1874 
1875 
18 76 
1877 
1878 
1879 
1880 
188 1 
1882 
1883 
1884 
1885 
188 6 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
189 6 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
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Table A3 . 2 : Data on Relative Import Pric es, 
Average Tariff and Transport Cost 
Indices with the base of 1920/21-24 /25 of 
Relative a ) Average b ) Transport c ) 
import prices t ariff cost 
-;~ .. -;~ .. 
1 02 n. a . n.a. 
102 
1 00 
97 
97 
95 
93 
90 
95 
91 
91 
93 
82 
86 
88 
81 
82 
85 
81 
83 
81 
85 
84 
86 
89 
85 
85 
84 
86 
82 
90 
83 71 
81 82 
83 123 83 
85 116 74 
81 1 08 74 
85 1 01 74 
88 101 73 
81 1 08 86 
85 106 79 
86 102 74 
86 100 92 
83 101 104 
83 96 92 
(continued on the next page) 
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Indic e s with the bas e of 1920/21-24/25 of 
Re1ative a ) Average b ) c ) Transport . 
import prices tariff cost 
1920/21 119 77 10::; 
1921/22 101 102 91 
1922/23 93 104 110 
1923/24 95 108 106 
1924/25 89 110 90 
1925/26 84 111 97 
1926/27 80 116 114 
1927/28 79 122 97 
1928/29 78 121 147 
1929/30 85 134 135 
1930/31 93 157 127 
1931/32 100 206 104 
1932/33 96 183 110 
1933/34 90 183 99 
1934/35 87 169 118 
1935/36 83 163 100 
1936/37 83 154 136 
1937/38 85 142 160 
1938/39 83 157 163 
1939/40 92 154 192 
1946/47 148 121 141 
1947/48 163 95 114 
1948/49 156 85 110 
1949/50 154 81 129 
1950/51 151 71 108 
1951/52 183 62 153 
1952/ 53 129 81 132 
1953/54 126 79 117 
1954/55 127 69 135 
1955/56 126 72 151 
1956/57 134 58 153 
1957/58 122 54 165 
1958/59 122 52 178 
1959 /60 118 52 171 
1960/61 116 57 187 
1961/62 117 57 179 
1962/63 114 58 183 
1963/64 III 60 173 
1964/65 109 57 185 
1965/66 109 54 1 2 
1966/67 106 56 191 
1967/68 102 57 209 
(continued) 
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Notes: (* ) n.a. indicates not available. 
(a) Indices of the ratio of import prices to 
general price level (or implicit GNP deflator), both 
being with the base of the average of 1 920 / 21 -24/25 . 
(b) Indices of the ratio of duties collected to 
imports in f.o.b. value. 
(c) Indices of the ratio of transport costs (on 
credits plus debts) to the value of total trade (imports 
(f . a . b . ) plus export s (f. a . b • ) ) . 
Sources: See sources for the corresponding items in notes 
to Table A3 .1. 
Year 
1873 
1877 
1881 
1885 
1889 
1893 
1897 
1901 
1913 
1919/20 
1920/21 
1929/30 
1930/31 
1931/32 
1937/38 
1938/39 
1948/49 
1949/50 
1950/51 
1951/52 
1952/53 
1953/54 
1954/55 
1955/56 
1956/57 
1957/58 
1958/59 
1959/60 
1960/61 
1961/62 
1962/63 
1963/64 
1964/65 
1965/66 
1966/67 
1967/68 
1/13 
Table A4.1 : Perc e ntag e Distribu tion of Merchandise 
Import s by Economic Class and Import Share.s 
in Sec toral Markets. (For selected years 
since 1873 ) 
Percentage Dis tribution of Import Shares in 
Merchandise I mp ort s by Sectoral Markets (b ) 
Economic Class (a) 
Produ cers f Capita l Finished 
Mat erials Goods Consumer 
Goods 
23 . 8 
24 . 0 
24 . 0 
26 .5 
26 .2 
27 .5 
26 .7 
29.7 
54 .4 
58 .2 
61 .1 
59 .5 
65 .2 
72 . 3 
58 .4 
57 .7 
59 .2 
52 . 0 
57 . 0 
60.0 
56 .1 
44.7 
43 .1 
51. 9 
54 .7 
52.8 
52 . 2 
51 . 2 
52 .4 
52 . 3 
49 .1 
49.4 
49 . 9 
47.5 
48 .4 
47·4 
11. 2 
14.9 
17.0 
18. 3 
18.5 
14 . 2 
.18.8 
20 .3 
17 .5 
12.6 
13 . 9 
16 . 8 
1106 
7.0 
23 . 7 
22 .5 
22.2 
32 .4 
27.6 
25 .6 
33 .1 
29 .6 
27 . 8 
30 . 0 
28 .4 
29 .1 
30 .1 
310 1 
29 .7 
28 . 3 
32 01 
32 . 7 
.34 .4 
36 . 1 
34· 04 
34 . 6 
65 . 0 
61 .1 
59 . 0 
55 .2 
55 . 3 
58 . 3 
54.5 
50 . 0 
28 .1 
29 . 2 
24.9 
23 . 7 
23 . 2 
20 . 7 
17. 9 
19 . 8 
17. 1 
15 . 6 
15 .4 
14. 3 
10 ·4 
15.3 
17.1 
17.0 
16.9 
18 .0 
17.9 
17.7 
18.0 
20 .4 
19.0 
17. 9 
15 . 7 
1604 
17. 2 
18.0 
Produc -
ers' 
Mater-
ial 
Imports 
as a % 
of GNP 
5 . 3 
5 .1 
4 · 9 
6.1 
4.6 
4 · 3 
5 .5 
6 .2 
8 .0 
19 . 0 
10 ·4 
13.5 
9 ·4 
9 .5 
11.7 
10 . 3 
13.6 
12.8 
13.9 
19.6 
7 . 6 
10.1 
11.5 
8 . 8 
8 .1 
8 . 6 
8 . 0 
8 . 2 
9 .2 
7 . 3 
7 .7 
7.6 
8 . 6 
8 . 0 
7 . 6 
7.9 
(c ontinued) 
Capital 
Goods 
Imports 
as a % 
of Gross 
Invest-
ment 
20.6 
20.9 
1602 
22 .7 
17 .2 
19.9 
38 . 3 
29.7 
21 . 3 
23 .1 
13.5 
23 . 3 
12.0 
8 . 7 
27 ·4 
23 .6 
29 .1 
40.8 
.32 . 4 
33 .5 
21 . 8 
23 .1 
24 . 3 
20 .7 
18 . .3 
19.3 
19.5 
20 . 9 
21·4 
16.5 
21 .0 
20.5 
22 . 9 
22.8 
20 .5 
21 .4 
Finished 
Consumer 
Goods 
Imports 
as a % 
of con-
sumption 
expend-
iture 
( c ) 
17.5 
16.4 
15.3 
15,6 
11.8 
10.4 
12.6 
12.6 
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11.7 
5.2 
6.4 
3.B 
3.0 
4.3 
4.2 
5.2 
5.2 
S.6 
6.1 
2.1 
.3.7 
4.7 
3.8 
3.4 3.B 
3.7 
3.9 
4.3 
3.8 
4.1 
3.8 
3.9 
3.9 
3.5 
4.0 
194 
Notes: ( a) For the period from 1 97 3 to 1901, producers' 
materials include coal and shale, building materials, 
chemicals, paper, live stock and miscellaneous including 
gold, capital goods consist of metals, railway materials, 
machinery and equipment, and finished consume r go od s 
include clothing and textiles, leather wear and food, drink 
and tobacco. After 1 91 3 the official classification is 
adapted, but producers i materials here include Economic 
Classes II, III and VII. The item Vmotor vehicles ' has 
been recorded under 'producers~ materials' since 1955 /56 
and prior to that year under 'capital equipment' or capital 
goods). To maintain comparability this item is reclassified 
here under 'capital goods'. 
(b) Each imports of commodity groups is calculated 
by multiplying its share in total imports by total imports 
in c.i.f. presented in Table A4. 2 
(c) From 1873 to 1 938/39 , expenditu~ on goods 
and services - cons umption expenditure - are e stimated 
simply by deducting domestic capital formation from gross 
national product. 
Sources: (1) Percentage distribution of merchandise 
imports by economic class is calculated from N.G. Butlin, 
Investment in Australian Economic Develo ment, 1 861 - 1900, 
Cambridge University Press, 19 ,p o2 , for years from 
1973 to 1901, and from the Commonwealth Bureau of Census 
and Statistics, Australia, MonthlB Review of Business Statistics, various issues, for t e perlod after 1913. 
(2) GNP, gross domestic capital formation a nd 
expenditures on goods and services are fro~N .G. _ Butlin , 
Australian Domestic Product Investment and Forei n 
Borrowing, 1 61 - 1 93 /39 , Cambridge University Press, 
1962), Table 1, pp.6-7, for the period prior to 1938/39 , 
and from the Commonwealth Bureau of Census _a nd. StatLstics, 
Australia, Australian National Accounts, National Income 
and Expenditure, variou s issue s, for the period after 
1913 . 
1911 
1912 
1913 
1914/15 
1915/16 
1916/17 
1917/18 
1918/19 
1919/20 
1920/21 
1921/22 
1922/23 
1923/24 
1924/25 
1925/26 
1926/27 
1927/28 
1928/29 
1929/30 
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Table A6.1: Matches: Imports, Local Productio~ 
Total Domestic Demand, and Import Share 
in Current Prices, 1911 - 1929/30 
(1 ) (2 ) (3 ) (4 ) 
Net Net Total Import 
Imports Local Domestic Share in 
(Imports Supply Demand Australian 
Ie ss a) (Production (1)+(2) Match 
Re-exports) Ie s s Exports Market 
of Local ( 1 )/(3) 
Products ) 
% £A'OOO £AvOOO £A'OOO 
276. 2 68.0 3~5 .2 80.2 
288.3 73.0 3 1. 3 79.8 
238.5 85.0 323.5 b) 73.7 
203 . 2 n.a. n. a. n.a . 
395.7 n.a. n.a. n. a 0 
245.1 n. a. n.a. n. a • 
256.1 n.a. n.a. n. a. 
498.1 n.a. n.a. n. a. 
183.9 229 .0 412.9 44.5 
505.9 421.1 927.0 54.6 
188.7 504.8 693.5 27.2 
356.7 440.1 796.8 44 .8 
362.5 473.5 866.0 41.9 
357.5 578. 1 935.6 38.2 
413. 1 5 11. 8 ) 924.9 44.6 
345.3 507 . 9c 853.2 40. 5 
276 .4 526.9 803 . 3 3~.4 
244.6 630.0 874.1 2 .0 
201 .0 685.4 88604 22 .7 
Notes (a) Imports of matches include gross duties 
collected and transport costs which are taken as 
10 per cent of the f.o.b. value of imports. 
(b) n.a. indicates not available. 
(c) For four years 1926/27 to 1929/30, the 
official statistics for the match industry include 
information for the hydraulic power industry . The value 
of production for 't;l}31atter industry was £42,600 to 
£58,6000 in the early part of the 1920 i s. £58 ,000 
is deducted from the recorded figures for the match 
industry for the years 1926/27 to 1929/30 in an 
effort to allow this discrepancy in the statistics. 
Sources: (a) Imports, Exports, Re-exports and duties 
collected: Commonwealth Bureau of Census and 
Statistics, Australia, Oversea Trade Bulletin, 
( various issues ). ----
(b) Local production of matches: For the thre e 
years 1911 to 1913, Inter-Sta te Commission of 
Australia, Report on Matches and Vestas, (30 th 
June 1915) , p.ll in Appendix; and from 1919/20 
onwards Commonwealth Bureau of Census and Statistics, 
Australia, Production Bulletin, (various issues). 
-- - - - - - - - - - - - --- - --- ------------
1911 
1912 
1913 
1919/20 
1920/21 
1921/22 
1922/23 
1923/24 
1924/25 
1925/26 
1926/27 
1927/28 
1929/30 
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Table A6.2: Data used ror Regression Analysis of 
Import Share in the Australian Match 
Market 
(Base: Average of Five Years ended 
June 1925 = 100) 
(1 ) 
Relative 
Import ) 
P" a rlces 
55 
52 
52 
106 
III 
100 
97 
94 
91 
87 
75 
75 
83 
(2) 
Relative 
D0I?-est~) 
Prlces 
14g 10 
95 
119 
100 
92 
103 
102 
100 
95 
93 
104 
73 
(3) (4 ) 
Tariff c) Real 
91 
89 
89 
88 
88 
90 
101 
101 
103 
104 
104 
115 
119 
GNP 
81 
80 
88 
77 
95' 
96 
97 
1 01 
III 
1 07 
108 
107 
106 
Notes (a) Indices of relative import prices are calculated 
as the indices or ratio of unit f.o.b. value of 
Swedish wooden safety match boxes (containing 1 00 
matches or less until 1920/21 and hereafter 70 matches 
or less) to implicit GNP deflator . Both the unit 
value and GNP deflator are measured against the 
base of five years ended June 1925. 
(b) Indices of relative domestic prices are measured 
as the ratio to real output per worker in the 
Australian match industry of real income per capita . 
Both of these ratios are measured as indices against 
the base of the five years ended June 1 925. Real 
output per worker in the industry is estimated in the 
following way: First, the unit c.i.f. value is assumed 
to be equal to unit f.o.b. value measured as above 
multiplied by ( one Elus ratio of duties collected to 
f .o.b. value of imports plus transport costs which 
are taken as 10 per cent of f.o.b. value of imports ). 
Second the value of output from the local industry 
is deflated by the price indices so calculated and then 
the real output so derived is divided by the number 
of employees in the local industry. As noted in b ) 
in Table A6.1, becau se match industry statistics 
for 1926/27 to 1 929/30 include statistics for the 
hydraulic power industry, which employed 32 to 4 3 
persons during the early part of the 1 920 's, 40 
persons are deducted from recorded figures of 
employees. 
( c) Indices of tariffs are defined as including one 
plus the ratio of duties collected to foo . b. value of 
imports plu s transport costs. (t" d ) 
con lnue 
--- - ----------- -- - - - -------------_ ........ 
1 97 
Sources: (a) Unit f.o.b. import va lue: Calculated fr om 
Commonwe a lth Bureau of Census and Statistics, 
Australia, Oversea Tra de Bulletin, (various 
issues). 
(b) Popula tion: Commonwe a lth Bure a u of Census and 
Statistics, Australia, Offi c ial Year Book of 
Austra lia, (va rious issues). 
(c) GNP and its defla tor: As for sources ( d) and 
(f) in Table A3 .1. 
(d) Loc a l production, imports and duties collected: 
As for source (b) in Table A6 .1. 
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Table A7.1: Fertilizers: ImEorts z Local Production, Total Domest1ic D\emland and 1m ort Share 
in Current Prices 190 - 19 / 
(1) (2 ) (3 ) (4 ) 
Net Imports Net Local Total Dom- Import Share 
(Imports in Supply estic in 
c . i .f. Ie s s (Local Pro- Demand Australian 
Re -export s ) duction (1) +(2) Fertilizer 
Ie s s Exports Market 
of Local (1) /(3) 
Products) 
£A' OOO £A' 000 £A 'O OO % 
1908 257 . 0 619.6 876.6 29 . 3 
1909 217.1 778.5 995.6 21.8 
1910 371.6 793 .7 1165. 3 31.9 
1911 227 .6 972 .7 1200 . 3 19.0 
1912 302 .5 919.1 122 1. 6 24 . 8 
1913 183 .4 1118 . 8 1302 . 2 14.1 
1914/15a ) 145 . 2 968.9 1114·1 13.0 
1915/16a ) 51.8 1024·4 1076 . 2 4. 8 
1916/17 134.7 1102 .6 1237 . 3 10.9 
1917/18 27 .~ 838 .6 866 . 0 3 . 2 1918/19 48 . 989.0 1037 . 8 4.7 
1919/20 191.0 1288 .1 1479 .1 12.9 
1920/21 188 .5 1945 .1 2133 . 6 8 . 8 
1921/22 125 .5 2544 . 2 2669 .7 4.7 
1922/23 149.5 1989 .4 2136 . 9 7 . 0 
1923/24 191. 8 2454.9 2646.7 7.2 
1924/25 256 . 3 3139 .0 3395 . 3 7.5 
1925/26 169.5 3702 . 2 3871. 7 4·4 1926/27 136. 3 4109·4 4245 . 7 3.2 
1927/28 178 . 9 4526 . 9 4705 . 8 3.8 
1928/29 178 .1 4640.0 4818. 1 3 . 7 
1929/30 303 . 3 5354 .4 5657 . 7 5 . 4 
1930/31 165 .7 3642 .7 3808 .4 4·4 
1931/32 101. 2 3139 . 9 3241.6 3 .1 
1932/33 227 . 6 4026.1 4253 . 7 5.4 
1933/34 222.6 3568 . 9 3791.5 5 . 9 
1934/35 192 . 0 3432 .5 3624 .5 5 . 3 
1935/36 323 .1 3885 .1 4208 . 2 7 . 7 
1936/37 391. 7 4335 . 2 4726.9 8.3 
1937/38 417. 8 4852 . 9 5270 .7 7.9 
1938/39 501. 3 4911.1 5412 · 4 9.3 
1939/40 396. 7 4599 . 9 4996.6 7.9 
1940/41 140.5 5315 .4 5055 . 9 2 . 3 
1941/42 93.4 5203 .1 5296 .5 1.8 
1942/43 86.7 3902 . 3 3989 .0 2.2 
1943/44 462.9 4853 . 3 5316 . 2 8.7 
1944/4S 365 .1 7689 . 2 8054 . 3 405 
1945/46 626.7 10027.8 10654 .5 5.9 
1946/47 673 . 6 10566.0 11239 . 6 6.0 
1947/48 649.9 13099. 3 13749 . 2 4.7 
1948/49 509 . 6 15668 . 2 16177 . 8 3 . 2 
1949/50 1221 .7 17115 . 3 18337 . 8 6.7 
(c ontinued) 
t.. 
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(1 ) (2 ) ( 3 ) (4 ) 
Net Imports Net Local Total Import Share 
(Imports in Supply Domestic in 
c.i.f. less (Local Pro- Demand Australian 
Re-exports) duction (1)+( 2 ) Fertilizer 
less Exports Market 
of Local (1)/( 3) 
Products) 
£A'OO O £A' OO O £A' OOO % 
1950 /51 15 63 .1 18703 .2 202 66. 3 7 . 7 
1951/52 1867. 2 2 6804.~ 28691.6 6 .5 
1952 / 53 523 . 8 291 07. 29631.6 1. 8 
1953 / 54 973 .1 29442 . 7 30415 . 8 3 . 2 
1954/55 1517.1 31131·4 32 6~8 . 5 4. 6 
1955 / 56 1218 .2 35271.6 364 9 . 8 3 . 3 
1956/57 1532 .4 36416. 7 37949.1 4. 0 
1957/58 1883 . 0 41 929 . 8 43812.8 4. 3 
1958 / 59 1848 .2 37756.4 39604. 6 4 .7 
1959/60 1156. 2 38550.6 39706 . 8 2 . 9 
1960/61 1637 .7 39962 .5 41600 . 2 3 . 9 
1961/62 2858 .5 40967.7 43826. 2 6 .5 
1962/63 2631. 2 42911. 3 455~2 . 5 5 . 8 
1963/64 1172 .2 46213 . 3 473 5 .5 2 .5 
1964/65 4760.0 55608 .5 60368 .5 7 . 9 
Note: (a) Firures for loc a l production included in 
Column 2 ) are for the c a lendar ye a r ended 
December pr eviou s year. 
Sources: (a) Imports, exports and re - exports: Common-
wealth Bu re a u of Census and S t a tistics, Austr a li a , 
Oversea Trade Bulletin, (va riou s issues). 
(b) Local production: For the period from 1908 
to 1911, Inter-State Commission of Austra li a , 
Re ort on Manures Native Su I h ur and P r i tes, 
2 September, 191 ,Appendix SectionN- A, p.ll ; 
and for years after 1911, Commonwe a lth Bure a u of 
Census and Statistics, Austra li a , Produc t ion 
Bulletin, (various issues). 
- --- ---- ----------
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Table A7. 2 : 
(1) (2 ) (3 ) (4 ) 
Net Imports Net Local Total Import Share 
(Imports in Supply Domestic in 
c . i .f. I e ss (Local Pro- Demand Australian 
Re-exports) duction (1)+( 2) Fertilizer 
Ie ss Exports Market 
of Local (1) /(3) 
Products) 
£A'OOO £A'OOO £A'OOO % 
1908 262 .3 911·4 11 73 .7 22.4 
1909 246 . 3 11~5 . 2 1391.5 17 .7 1910 399 . 6 11 7 .5 1567 .1 25.5 
1911 258 .6 1430 . 8 1689 .4 15.3 
1912 296 .6 1351.6 16~8 . 2 18 .0 
1913 140. 0 1643 .6 17 3 .6 7.8 
1914/15a ) 113 ·4 1419. 9 1533 .3 7·4 1915/16a ) 24. 2 1491.0 1515 . 2 1. 6 
1916/17a ) 70 .5 1478 .5 1549 .0 4.6 
1917/18a ) 5 . 9 1036 .0 1041.9 0.6 
1918/19 29.9 1142. 1 1172 . 0 2.6 
1919/20 106 .1 1434. 0 1540 .1 6.9 
1920/21 20~ .9 1888 .4 2093 .3 9 . 8 1921/22 12 .1 2370 . 3 2~98 .4 5 .1 
1922/23 119 . 6 1776. 3 1 95 . 9 6.3 
1923/24 162 . 6 2697 . 7 2860 . 3 5 . 7 
1924/25 382 . 0 3567 . 0 3949 .0 9.7 
1925/26 61. 0 4207 . 0 4268 . 0 1.4 
1926/27 53 . 9 4418 .6 4472.5 1 . 2 
1927/28 70. 2 4715 .5 47 85 . 7 1.5 
1928 / 29 85 . 2 4989 . 8 5075 . 0 1. 7 
1929/30 112 . 7 6016 . 2 6128.9 1. 8 
1930/ 31 62 .5 4730 . 8 4793 . 3 1. 3 
1931/32 35 . 3 4077. 8 411 3 .1 0.9 
1932/33 90 . 0 5228 . 7 5318 .1 1.7 
1933/34 103 .5 5576 .4 5679 .9 1. 8 
1934/35 88 .5 5363 . 3 5451. 8 1.6 
1935/36 157.6 6475 . 2 6632 . 8 2 · 4 
1936/37 170 . 3 7225 . 3 7395.6 2 . 3 
1937/38 169 . 8 8088 . 2 8258 .0 2 .1 
1938/39 213 . 3 8185 . 2 8398 .5 2 .5 
1939/40 146. 9 7187 . 2 7334 .1 2.0 
1940/41 149.5 7183 . 0 7332 .5 2 . 0 
1941/42 25 .0 5003 . 0 5028 .0 0.4 
1942/43 13.5 4151.4 4164 . 9 0 . 3 
1943/44 137 . 0 4711.1 4848 .1 2.8 
1944/45 90.6 8267.8 8358 .4 1.1 
1945 /46 150. 3 10782 . 8 10933 .1 1.4 
1946/47 140.9 11006 . 0 11146. 9 1. 3 
1947/48 131. 8 12242 . 3 12374 .1 1.1 
1948/49 92 . 8 13056 . 8 13149 . 6 0 . 7 
1949/50 183 . 8 11260 . 0 11443 . 8 1. 6 
(continued) 
------ --
------------------------
1950/51 
1951/52 
195 2/53 
1953/54 
1954/55 
1955/56 
1956/57 
1 957/58 
1958/59 
1959/60 
1960/61 
1961/62 
1962/63 
1963/64 
1964/65 
Note: 
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(1 ) (2 ) (3 ) (4 ) 
Net Imports Net Local Total Import Share 
(Imports in Supply Domestic in 
c.i.f. less (Local Pro- Demand Australian 
Re-exports) duction (1)+( 2 ) Fertilizer 
less Exports Market 
of Local (1)/( 3) 
Products) 
£A'OOO £A' 000 £ A'OOO % 
186.5 1 3 ,65 1.6 1 3 , 83 8 .1 1. 3 
261 . 2 11,458 . 7 11,719.9 2 . 2 
83 .4 11,978. 5 12 ,061.9 0.7 
160.3 14,087 . 3 14, 247.6 1.1 
255 .5 1~, 895 . 3 15 ,15 0.8 1.7 
231 .6 1 ,716. 2 16, 947.8 1.4 
266 . 0 16, 330 .0 16,596 . 3 1.6 
317.1 18 , 802 . 6 19,119.7 1. 7 
293 . 6 16,914.1 17, 207 . 7 1.7 
204 .0 17,067.6 17, 271.6 1. 2 
285 .6 18 ,155 .5 1 8 ,441.1 1.5 
473.3 2 0,951.5 21,424 . 8 2 . 2 
754 .0 19,773 .1 20 , 527. 1 3 . 7 
236. 8 28 ,684.4 28 ,921.2 0.8 
813 .7 45,198 . 7 46,012 .4 1. 8 
(a) Figures for local production included in 
Column (2 ) are for the calendar year ended 
December previous year. 
Sources: (a) Imports, exports and re -exports: as for 
source (a) in Table A7.1. 
(b) Import prices: Calculated as the f.o.b. unit 
value from Commonwealth Bureau of Census and 
Statistics, Australia, Oversea Trade Bulletin, 
(various issues). 
(c) Domestic prices: Prior to 1 950/51, the 
wholesale price of superphosphate in Sydney 
calculated from Government of New South Wales, 
Australia, New South Wales Statistical Register, 
(various issues). After 1950/51, the average 
wholesale price of superphosphate in all Sta tes 
is calculated from Bureau of Mineral Resources, 
Ge ology and Geophysics, Department of National 
Development, Australia, The Australian Mineral 
Industry , (various issues). 
- -----------------
1908 
1909 
1910 
1911 
1912 
1913 
1919/20 
1920/21 
1921/22 
1922 /23 
1923/24 
1924/25 
1925/26 
Note: 
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Tab l e A7 . 3= Data sed fo r Regression AnalysLs of 
Import Share in Au s tralian Fertilizer 
Market 
(Base: Average of Five years ended 
June 1925 =100) 
Rela t ive 
I mport 
prices 
178 
157 
166 
157 
170 
201 
173 
91 
103 
1 24 
117 
64 
270 
Relative 
Domestic 
prices 
123 
12 1 
121 
121 
113 
105 
86 
102 
113 
111 
90 
85 
85 
Pri c es are deflated by the 
or impl i ci t GNP de f lator . 
Relative 
price of 
Farm 
Products 
109 
100 
98 
1 00 
100 
89 
114 
113 
87 
95 
102 
101 
92 
general p rice 
Quantity 
of Farm 
Product-
ion 
74 
83 
91 
85 
8 6 
95 
82 
93 
99 
99 
96 
114 
105 
level 
Sources : ( a) Im~ort and domestic prices· As for 
sources (b) and (c) in Table A7 . 2 . 
( b) Prices of farm product and quantity of farm 
production: Commonwealth Bureau of Census and 
Statistics, Australia, Official Year Book of 
Australia, (various issues) . 
------------------------------------.. 
203 
Table A8 .1: Sewing Machines: ImEorts z Local Production z 
Total Domestic Demand, and IID;ort Share in 
Current Prices , 1923/2~ - 1966/67 . 
(1 ) (2 ) (3 ) (4 ) 
Net Net Total Import 
Imports Local Domestic Share 
( Imports in ( Local Product- (1)+ (2) (1)/(J) 
c • i • f . Ie s s ion less Exports 
Re-exports) of Local Products) 
£A ' OOO £A ' OOO £A ' OOO % 
1923/24 498 . 9 45 . 3 544 . 2 91 . 7 
1924/25 488 . 3 47 . 7 536 . 0 91.1 
1925/2 6 514 .4 _S 7 . 1 571 .5 90 . 0 
1926/27 617 ·4 78 . 8 696 .2 88 . 7 
1927/28 552 .5 48 . 8 601 . 3 91.9 
1928/29 431 .5 4·9 . 9 481 .4 89 .6 
1929/30 425 .4 46 . 3 471 . 7 90 . 2 
1930/31 157 . 0 36 . 9 193 . 9 81. 0 
1931/32 51 . 8 35 . 7 87 .5 59.2 
1932/33 113. 1 40 . 3 153 .4 73 . 7 
1933/34 219 . 6 46 . 2 265 . 8 82 . 6 
1934/35 276 . 3 49 .5 325 . 8 84 . 8 
1935/36 374 .5 68 . 2 442 . 7 84 . 6 
1936/37 319 . 7 71 . 4 391 . 1 81. 8 
1937/38 447 .4 75 . 9 525 . 6 85 .6 
1938/39 407 . ~ 82 . 0 489 .4 83 . 2 
1939/40 568 . 85 . 1 653 . 9 87 .0 
1940/41 4·07 . 3 68 .5 475 . 8 85 . 6 
1941/42 310 . 6 106 . 8 L~l 7 . 4 74 ·4 
1942/43 292 . 7 99 . 2 391 . 9 74 .7 
1943/44 273 . 2 92 . 2 365 .4 74.8 
1944/45 361 . 7 104 . 8 466 .5 77 .5 
1945/46 457 ·4 91 . 7 549 . 1 83 . 3 
1946/47 735 . 2 147 . 3 882 .5 83 . 3 
1947/48 1239 . 3 200 . 6 1439 . 9 86 .1 
1948/49 1818 . 9 228 .4 2047 . 88 . 8 
1949/50 2026 . 7 313 . 6 2 40 . 3 86 .6 
1950/ 51 3078 . 3 345 .5 3423 . 8 89 . 9 
1951/52 3537.5 337 . 9 3875 .4 91. 3 
1952/53 1721 .5 345 . 0 2066 .5 83 . 3 
1953/54 3019 .5 66 . 9 3386 .4 89 .2 
1954/55 4139 . 7 473 . 9 4613 . 6 89 . 7 
1955/56 3319 . 7 642.4 .3962 . 1 83 . 8 
1956/57 2592 .4 600 ·4 3192 . 8 81 .2 
1957/58 3964 . 0 992 . 3 49~6 . 3 80 . 0 
1958/59 3305 .4 1869 . 2 5174 . 8 63 . 9 
1959/60 3746 . 3 1869 . 8 6]6 . 1 66.7 
1960/61 5373 . 1 1803 . 3 7176 .4 74·9 
1961/62 3589 . 2 1427 . ) 5016 .5 71.5 
1962/63 3582 . 6 1696 . 1 5278 . 7 67.9 
1963/64 3854 . 1 2153 . 1 6007 .2 64.2 
1964/65 4091 . 0 2628 . 3 6719 . 3 60.9 
1965/66 3445.6 24L~1 . 1 5886 . 7 58 .5 
1966/67 3605 . 2 1897 .5 5502 . 7 65 .5 
( continued ) 
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Sources : (a) Imports, xports and re - exports : Commonwealth 
Bureau of Census and Statistics, Australia, 
Oversea Trade Bulletin, (various issues). 
( b) Local production: Commonwe a lth Bureau of 
Census and Statistics, Australia, Product ion 
Bulletin, (various issues). 
( c) Duties collected: Commonwealth Bureau of 
Census and Statistics, Australia, Ove rsea Trade 
Bulletin, and Imports Cleared for Home Consumption, 
(various issues) . 
1954/55 
1955/56 
1956/57 
1957/58 
1958/59 
1959/60 
1 960/61 
1961/62 
1962/63 
1 963/64 
1 964/65 
1965/66 
1966/67 
Table A8 . 2 : 
( 1 ) 
Rela tive 
Im~ortb) 
Prlce s 
100 
120 
109 
94 
114 
1 01 
109 
63 
4 8 
50 
5 4 
54 
51 
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( 2 ) ( 3) (4) 
Relative Tariffs d ) Real 
Domesti) 
P' c rlces 
GNP 
100 100 100 
94 100 1 05 
97 101 119 
61 100 1 07 
47 100 116 
44 101 1 23 
49 
34 
100 126 
102 128 
25 102 1 36 
26 101 146 
26 1 02 156 
29 1 02 159 
34 102 1 68 
Note : (a) Prices are deflated by the general price 
level or implicit GNP deflator. 
( b) Import prices are est imated as the unit 
f. o . b . value of domestic type of sewing machines 
( treadle or hand operated and power operated 
with integral motors). 
( c) Domestic prices are est i mated as the ratio 
of real per capita income to real 0 tput per 
worker in t he loca l sewing machine industry. 
Output is deflated by import prices including 
duties. 
( d) Indices of t ariffs are defined as the 
indices of one plus the ratio of duties collected 
to the f.o.b . value of imports. 
Sources: ( a) Imports and import prices: Commonwealth 
Bureau of Census and Statistics, Australia, 
Oversea Trade Bulletin, (var ious issues). 
( b) Duties collected: Commonwealth Bureau of 
Census and Statistic&, Australia, Import 
Cleared for Home Consumption, (various issues). 
( c) GNP and its deflator: As for sources (d) 
and ( f) in Table A3 . 1 . 
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